ati 


“NOVEMBER 1958 


| Brasil United Engineering Center On United Nations Plaza, New io 


AMERICAN 
SOCIETY OF 


SAVE DRAFTING TIME WITH 
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PRE-PRINTED BILLS OF MATERIALS 


TITLE BLOCKS 
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Basic standards are pre-printed on 
your sheets in black for desired 
reproduction and in blue for 
optional reproduction. 
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Notice how the 


; completely. Basic standards and 
optionals reproduced perfectly 
giving sharp, easy-to-read copies. 


“FADE-OUT” PAPER 
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FORMS CHARTS GRAPHS how you can apply this revolutionary 
“PRE-PRINT” PAPER your particular needs. Clearprint Paper Co., 1482-67th 
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ESPITE extremely wet trench con- 

ditions, installation of a new sani- 
tary sewer system at Beach Haven, 
New Jersey, was completed in record 
time with Vitrified Clay Pipe. More 
than 29,000 feet of Clay Pipe in 6, 8, 
18, and 21 inch diameters were in- 
stalled, yet the standard Weir test 
showed an infiltration rate far below 
specified requirements. 

Easy installation and infiltration re- 
sistance are but two of the important 
features offered by Vitrified Clay Pipe. 
No substitute pipe can match its many 
advantages. Chemically-inert, it is com- 
pletely resistant to the corrosive action 
of all sewerage gases and resulting acids. 
Its smooth, hard inner surface and new 
longer lengths insure smoother, faster 
flow so that the line handles its rated 
capacity continuously. 

Vitrified Clay Pipe is the only pipe 
backed by a long-term 
written guarantee— your 
assurance of corrosion- 
proof service long after the 
last bond has been retired. 

When you plan and 

install new sewerage 

facilities, don’t be 

misled by the two 

or three advantages 

claimed by substi- 

tute pipe. Get all 

the advantages of 

longer, denser Vitrified Clay 

Pipe, with its tighter, time- 

saving, research-developed 

joints, 

Engineer: William H. Boardman 


Contractors: Canning & Cestone, 
Maplewood, N.J. 


of Civil Engineers. 
Publication office Concord, New Hampshire. (Second-class mail privileges authorized at Concord, New Hampshire. ) 


“* . r 4 f 
968-4 
NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820N Street, N. W., Washington 6, D.C. 
311 High Long Bldg., SE. Long St., Columbus 15, Ohio » 703 Ninth & Hill Bldg., Los Angeles 15, California * P.O. Box 172, Barrington, Illinois * 206 Mark Bidg., Atianta 3, Georgia : 


BORDEN MANUFACTURES EVERY TYPE FLOOR GRATING 


IN FERROUS AND NON-FERROUS METALS 


@ EASY TO INSTALL — engineered in conveniently sized units for easy installation. 
@ EXTRA STRONG -— reinforced, designed with maximum safety factor. 
@ LIGHT WEIGHT — opproximately 80% open, reduces dead weight, allows greater live load. 


@ SELF-CLEANING - creates greater safety, economy of maintenance, no sweeping or washing 
required. 


BORDEN METAL PRODUCTS CO. 


Gentlemen: 
Please send me BORDEN Catalog 


Write for complete 
information on BORDEN 
All/Weld, Pressure Locked, and Riveted Floor 
Gratings in this FREEI6-page catalog 


BORDEN METAL PRODUCTS CO. 


845 GREEN LANE Elizabeth 2-6410 ELIZABETH, N. J. 


Plants at Union, N. J., Leeds, Ala., Conroe, Tex., Beeton, Ont. 
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Seat beams were anchored by welding plates on Weighing approximately 1800 Ibs. apiece, they 
seat undersides to plates on grade beams. 1082 ranged in width from 2’8” to 3’ and in length 
seat beams were required from 13’ to 14’, 


Contractor for Structure 
Troy B. Hood, Inc 
Spokane, Wash. @ Structural work on the new Fairground Park baseball stadium for the “Spokane 


Contractor for Excavation. Indians” did not get underway until February, 1958, yet the job had to be completed 

Henry George & Sons by the season’s opener on April 29th. This need for fast work, without sacrifice of 
economy or quality, led to the choice of precast concrete seat beams for this job. 
Manufacturer of Precast Units 

~ a siaeea Using Lehigh Early Strength Cement, the manufacturer turned out 44 seat beam 
pokane, Wash. 


; sections every day, from 550 lineal ft. of forms. Without the use of High Early 
Ready-Mix Concrete: \ 


Central Pre-Mix Concrete Co Strength concrete, at least double the quantity of forms would have been needed to 
Spokane, Wash. 

meet the tight schedule. 

Architect and Engineer 

ri oo — & Norrie This is typical of the advantages of Lehigh Early Strength Cement in modern 
Spokane, Wash. é 


concrete construction. 
Joint Owners 


City of Spokane 

Ss , 

pokane County With modern construction methods and Lehigh able to complete casting of the beams for this 
Early Strength Cement, the manufacturer was 8500-seat baseball stadium in less than 5 weeks. 


LEHIGH 

PORTLAND 
CEMENT 
COMPANY 
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MORETRENCH WELLPOINTS CHANGE A PROBLEM 


&L.96.0° 


INTO A PLEASURE... 


EL. 82.0° 


&4.79.0° 


&4.72.0' 
&1.70.0° 


VERY UNIFORM F/NE SAND 


£L.62.0° 


CORPORATION 


9 


HYD. Fild 


WATER TABLE EL 940 
SUBGRADE EL.74.0° 


Twenty feet of water in silty sand with clay layers spell 
TROUBLE! 


That was Florida Power Corporation’s problem in excavating 
for a Discharge Canal for the Paul L. Bartow Plant in St. 
Petersburg, Fla. 


From past experience on an intake well in the same area they 
knew that the quickest, most economical way to handle water 
was to install a topnotch wellpoint system. Twenty days after 
pumping started, the job was excavated to subgrade—in the dry. 


KNOW-HOW is a prime factor in the success of 
any wellpoint installation. That’s only one of the 
many reasons for Moretrench’s ability to produce 
results on difficult jobs. For practical help on your 


wet problem, call us. 
CATALOG ON REQUEST 


90 Wést St. 4900 S. Austin Ave. 7701 Interbay Blvd. 315 W. 25th St. Rockaway 


New York 6 Chicago 38, Illinois Tampa 9, Florida Houston 8, Texas New Jersey 
CO 7-2283 Portsmouth 7-4212 Tampa 61-1881 Underwood 4-7774 Rockaway 9-2100 


Western Representttive: Andrews Machinery of Washington, Inc., Seattle 4, Washington 
Canadian Representative: Geo. W. CROTHERS Limited, Toronto, Ontario 
Brazilian Representative: Oscar Taves & Co., Rio d 


FINE TO MED 
SILTY SAND, 
CLAY, AND 
ROCK SOME 
SHELL 
SOFT STICKY 
MUO 
BAY BOTTOM 
FINE SILTY 
SANO. VEG 
ANDO SHELL 
SOFT SANDY 
CLAY 
SOFT CLAY 
LAYERS 
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Bolts join structural members 
of new bank building in Detroit 


Here’s the newest of the impressive structures in Detroit’s financial district 
—the 14-story main office building of National Bank of Detroit. Upon 
completion, the up-to-the-minute structure will contain about 420,000 
sq ft of usable floor space. The steel members of its structural framework, 
weighing approximately 6,000 tons, are connected by more than 102,000 
Bethlehem High-Strength Bolts, Nuts, and Washers. 


BOLTING IS FAST. Bethlehem High-Strength Bolts are ideal for erecting 
structural steel because of the speed with which they can be installed. 
A pneumatic impact wrench is all that’s required when tightening the nuts. 


BOLTING IS QUIET... AND SAFE. High-strength bolting is relatively quiet, 
making it a highly desirable construction technique in business, hospital, 
and school areas. Here’s another advantage: with the bolts installed cold, 
there’s no possibility of fire, or injury from tossed metal. 

Bethlehem High-Strength Bolts, Nuts, and Washers come in a full 
size range, quenched and tempered to meet the requirements of ASTM 
Specification A-325. Our nearest sales office will give you full details. 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. On the Pacific Coast Bethlehem prod 


Bethlehem Pacific Coast Stee! Corporation. Export Distributor. Bethlehem Steel Export Corporetion 


cts ore sold by 


BETHLEHEM STEEL 
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Facade of main office building of 
National Bank of Detroit will have 
pleasing shadow effect, resulting from 
unusual combination of glass, stone, 
and metal. Architects and Engineers: 
Aibert Kahn Associated Architects 
and Engineers Inc.; General Builders: 
Bryant & Detwiler Co.; Steel Fabrica- 
tion and Erection: Bethlehem Stee! Co. 
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Curtiss-Wright Scraper Delivers THis ON-THE-JOB PERFORMANCE 
REPORT TELLS THE STORY 
20% More than Rated Capacity! 


MODEL CW-226 


.. The chart at right tells the story... Under difficult on-the- 2-axle, self-propelled scraper de- 
ob conditions this Curtiss-Wright CW-226 averaged more than 
26.0 Cu. Yds. Struck 
36.0 Cu. Yds. Heaped 


Average Payload Hauled: 312 Ca. Yds: 


5 yds. better than rated capacity . .. moved this load at money- 


making speed — dumped swiftly and evenly ... This type of 


job-proven performance keeps cost-per-yard figures down — ton 38. 


profit figures up! ... Every piece of Curtiss-Wright construc- 


tion machinery is built to earn its price many times over — (with single pusher, less ; 
than top h.p. rating) 1 min., 30 sec. 


see your distributor today for complete information on the 


CW-226 and the many other units in the Curtiss-Wright line! 


Average Loads: 85,800 Ibs. 


SOUTH BEND DIVISION 


CORPORATION 
SOUTH BEND, INDIANA 
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6 reasons 
why Cast Iron Pipe 
is #1 choice of U.S.A. 


1. EXTERNAL LOAD RESISTANCE... 


6” Class 150 Pipe withstands a crushing 
load of 17,900 pounds per foot... nearly 
9 tons. 


2. HIGH FLOW CAPACITY... 

Cement lined cast iron pipe and fittings 
will not tuberculate .. . delivers a full flow 
for the life of the pipe. 


- LONG LIFE... 
42 North American cities are still using 
cast iron water mains laid 100 years and 

more ago. Hundreds more have passed the 

50 year mark. 


- BEAM STRENGTH... 
Cast Iron Pipe is inherently tough . . . stands 
up under heavy traffic load, soil displace- 
ment and disturbance. 


5. CORROSION RESISTANCE... 

Cast Iron Pipe effectively resists corrosion 
... Vital factor in its long life and 
dependability. 


- TIGHT JOINTS... 

A full range of leak-proof, low cost, easy- 
to-assemble joints for pipe and fittings are 
available for all conditions. 
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FOR MODERN WATER WORKS 


OUT PIPE BUYING 


Specify Modernized Cast Iron Pipe 
and be SURE ! 


Before you choose any pipe remem- 
ber this important fact... it will save 
you many a headache later. 


In all the history of water systems 
no substitute pipe has ever come 
close to matching cast iron pipe’s 
century old record of dependability, 
long life and long term economy. 


Specify cast iron pipe, and your pipe 
worries are over, not just beginning. 
Cast iron’s performance is based on 


PROOF not claims! 


THE MAN WHO CHOOSES 
CAST IRON PIPE TODAY 
WON'T PAY FOR IT AGAIN 
TOMORROW! 


® 


Cast Iron Pipe Research Association 
Thos. F. Wolfe, Managing Director 
Suite 3440, Prudential Plaza, Chicago 1, Ill. 
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If your problems are concerned with a new 
plant or the expansion of present facilities, 
Layne Vertical Turbine Pumps fill any need. 


Whether the supply or the demand calls for 
a + inch well or any size up to 42 inches, 
Layne Pumps are designed and engineered 
to deliver the required GPM economically 
and unfailingly. 

Pioneers and acknowledged leaders in the 
field of water, Layne produces pumps de- 
signed to meet multiple service requirements 
efficiently and economically. 


* /1.P—Per Layne Pump 


LAYNE & BOWLER. INC.. MEMPHIS 
GENERAL OFFICES AND FACTORY * MEMPHIS 8, TENN 
LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 


To: Layne & Bowler, Inc. 
Memphis 8, Tennessee 


Gentlemen: Please send me bulletin No. 100. 


Name 

Title 
Organization 
Address 

City 
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Curtained with an acre of glass...this Chicago 
building is 100% reinforced concrete! 


WHEN AMERICA BUILDS FOR DURABILITY. . . IT BUILDS WITH CONCRETE 


It’s one of Chicago’s finest luxury apart- 
ment buildings, 21 stories overlooking 
Lake Michigan at 320 Oakdale. Beneath 
its attractive exterior, 12,000 cu. yds. of 
concrete form a frame and floor skeleton 
of outstanding strength. 

Architect Milton M. Schwartz of 
Chicago and structural engineers from 
Miller Engineering Co. chose reinforced 
concrete for its rigidity and durability— 
and passed along big bonuses in economy 
to their client, too. 

Concrete saved an estimated $200,000 
through reduced materials cost, easier con- 
struction scheduling. It made a simple’ job 
of the cantilevered overhangs. And_ be- 
cause floors are flat slabs, it saved a full 
story in total height. 

Concrete needs no special fireproofing. 
It can’t rust or rot. No other material 
offers such low maintenance cost. More 
and more architects and engineers are 
specifying concrete frame and floor con- 
struction today. They’re finding the same 
kind of economies for all structures, of 
both conventional and modern design. 


Reinforcement being placed for large, canti- 
levered 2nd-floor slab, a construction so easily 
achieved in reinforced concrete. 


MODERN 


concrete PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 
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"He says Hes glaq 
Y_weused the Roebling 
Bridge Division 
Specifications 
and Design 
Data 


Do you have this 22-page book? It 

contains the information required for the 
selection and preparation of specifications 
for wire, strand and rope used on guyed 
structures and suspended systems of all 
kinds (except major suspension bridges). 
For your copy, just write to Bridge Division, 
John A. Roebling’s Sons Corporation, 
Trenton 2, New Jersey. 


ROE BLING 


Branch Offices in Principal Cities 
Subsidiary of The Colorado Fuel and tron Corporation 
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More Power To... . 


Rotovalves Ball Valves R-S Butterfly Valves Free-Discharge Valves e Liquid Heaters « 


CIVIL 


pn pump unit. Com- 
bined discharge of 1,000 
cfs per unit is entirely reg- 
ulated by operation of the © 
SMS butterfly valve on the 
ne intake. Shop view 
ig shows one of the 
S-Francis runners, and 
two pump impellers during 
manufacture. Note the 
contrast in design as re- 


Project built by Chelan County, P. U. D. Engineers and Constructors: 


Stone & Webster Engineering Corp., Wenatchee, Washington 


SMS Turbine-Driven 


Pumps Used in Rocky Reach Flesiway 


In addition to the seven 140,000 HP SMS-Kaplan tur- 
bines that will harness the Columbia River at Rocky 
Reach Hydroelectric Project, three special SMS tur- 
bine-driven pump units will provide water for the 
fishway system. These are SMS-Francis turbines, 
with a 48-inch SMS butterfly valve on the spiral case 
inlet. A fixed-blade, axial flow pump is directly coupled 
to the turbine. Two semi-buoyant structural steel flap 
gates prevent reverse flow from the fishway. 


An interesting contrast is present in this arrange- 
ment, in that a very low specific speed turbine runner 
(normally used for 800 to 1000 foot heads) operating 
under 60 to 90 foot head is used to match the speed and 
drive a very high specific speed pump impeller, de- 
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S. MORGAN SMITH 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, 


signed for pumping a 4 to 5 foot, pool to pool head. 
This simplified arrangement eliminates the multipli- 
city of conversion losses inherent with a motor drive 
and results in increased overall efficiency and simpli- 
fication of controls. 

Current bulletins describing SMS hydraulic tur- 
bines, pumps and accessory equipment, as used in the 
above installation, are: 

#152 — Francis Turbines +163 —SMS Water Con- 
trol Gates » =164 — Complete Valve and Remote Con- 
trol System + +165 Adjustable and Fixed Blade 

High Capacity Axial Flow Pumps 

Write S. Morgan Smith Company, 
vania for further information. 


York, Pennsyl- 


HYDRODYNAMICS 


TORONTO 


Pumps 


Hydraulic Turbines & Accessories 


13 
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The 1,020’ Agate Pass Bridge is of through cantilever truss construction, built with 1,561 tons of steel. 
650 tons are USS COR-TEN Steel, a high-strength low-alloy steel that eliminated 300 tons 
of dead weight and saved $87,000 in total steel costs. 
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in the Agate Pass Bridge 


HEN YOU BUILD with a stronger steel, you need less steel. That’s why 

this bridge was built with USS Cor-TEN Steel chords, floor beams, 
diagonals and verticals. Because Cor-TEN Steel is 50% stronger than 
structural carbon steel, the members are thinner. According to estimates 
by the State of Washington, Dept. of Highways, Cor-TEN enabled a total 
weight elimination of 300 tons of steel—an $87,000 saving. 


USS Cor-TEN Steel has a minimum yield point 50% higher than that 
of structural carbon steel, and in thicknesses of 14” and under it meets all 
the requirements of ASTM Specification A242 for High-Strength Low- 
Alloy Steels. On this bridge, the Cor-TEN Steel members are about one- 
third lighter than carbon steel would be if used in the same locations. 
Dead weight was materially reduced, freight costs were lower, and con- 
struction was easier. And, since Cor-TEN Steel has 4 to 6 times more 
resistance to atmospheric corrosion than carbon steel, the Agate Pass 
Bridge will stand up better under the corrosive salt air of this area. 


For more information about weight-saving, economical construction with 
USS High Strength Steels—Cor-TEN, Tri-TEN, and Man-TEN—write for 
a copy of our “Design Manual for High Strength Steels,” United States 
Steel, 525 William Penn Place, Pittsburgh 30, Pa. 


USS, Cor-TeEN, MAN-TEN and Tri-TEN are registered trademarks 


The Agate Pass Bridge - Owner: State of Washington - Designer: Department of 
Highways, State of Washington + Contractor: Manson Construction & Engineer- 
ing Co. « Fabrication and Erection: American Bridge Division, United States Steel 


United States Steel Corporation — Pittsburgh 
American Steel & Wire - Cleveland 


Columbia-Geneva Steel - San Francisco it d St t St | 
Tennessee Coal & Iron - Fairfield, Alabama UJ nil e a es ee 
United States Steel Supply - Warehouse Distributors 
United States Steel Export Company 
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OF A SERIES 


Safeguarding lives is the aim of Oldsmobile’s new 
electronic headlamp aiming device that makes 
sure every Oldsmobile has perfect “‘see-ability”’. 
Night driving safety depends upon how precisely head- 
lamps are aimed. Minute errors in adjustment can mean 
the difference of several square feet in light area on the 
road. To be completely on the “safe side”, Oldsmobile 
aiming standards specify that lights be aimed twice as 
accurately as required by state laws. 


To make certain that every light is aimed perfectly, 
Oldsmobile engineers developed an ingenious electronic 
device that effectively measures light intensity and direc- 
tion, even at Oldsmobile’s highest production rate. 


On the assembly line, every car is automatically shuttled 
to the aiming platform where two probes rise out of the 
floor and “feel” the exact location of the car. The “eyes” 


OLDSMOBILE > 


LIGHTING YOUR WAY TO A SAFER FUTURE 


of the aiming device then align themselves with the 
centerline of the car. A series of photoelectric cells in- 
stantly record the light intensity and direction on large 
dials. A built-in scanning circuit then inspects all set- 
tings of the headlamps to make certain they are accurate. 
If there is an error, a colored soap solution is automati- 
cally sprayed on the windshield, and the headlamps are 
re-aimed. 

Oldsmobile takes pride in producing an automobile as 
advanced in every respect as modern technology can 
make it. However, you owe it to yourself to have your 
headlamps periodically checked. As part of General 
Motors’ public-spirited “Aim to Live” program, your 
Oldsmobile Dealer is featuring headlamp aiming, as 
well as other important safety services for you. Stop in 
soon ... and while you are there, take a test drive in a 
new Olds—sales leader of the medium price class. 

OLDSMOBILE DIVISION, GENERAL MOTORS CORP. 


Pioneer in Progressive Engineering 
Famous for Quality Manufacturing 
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More than 50 miles of Armco Piling 
provide solid foundation for New Orleans wharf 


Artist's conception of Port of 
New Orleans Perry Street Wharf 


tt Director of 
T. Hogg, Board of Port Commis- 
4 sioners, New Orleans, Louisiana 
General Contractor 
Boh Brothers Construction Company 


The 105-foot piles were made by field- 
welding shorter lengths together. Piles 
were driven with a barge-mounted pile 


driver, 


The 1000. by 230-foot Perry Street Wharf is part of the 
Port of New Orleans’ 72 million dollar dock improvement 
program, When completed. this wharf will include berths 


for loading and unloading two ships, dockside rail lines. 
truck docks, and a 160,000-square-foot warehouse. 

Armco Pipe Piles were selected to provide a solid foun- 
dation for the wharf. A total of 2800 piles in 18-, 16-, 14-. 
and 12%4-inch diameters were driven and filled with con- 
crete. The Armco Piles, field-welded in 105-foot lengths. 
were tied into the wharf deck with l-inch reinforcing bars. 
Design load for each pile is 50 tons. 

Many engineers and contractors have found Armco Pipe 
Piles the most efficient and economical answer for founda- 
tions under bridges, buildings, and similar structures. For 
more details, just send the coupon below. Armco Drainage 
& Metal Products, Inc., 4618 Curtis Street, Middletown, 
Ohio. Subsidiary of Armco Steel Corporation. In Canada: 
write Guelph, Ontario. Export: The Armco International 


Armco Drainage & Metal Products, Inc. 
4618 Curtis Street, Middletown, Ohio 


Send me data on Armco Pipe Piles for the following use: 


Corporation, 


ARMCO 
FOUNDATION 
PILING 


Organization__ 


Street 


City. Zone____ State. 
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From one fleet 


with Allis-Chalmers 
Construction Machinery 


Starting with a single tractor-dozer in 1949, 
R. Sam Krage Company of Sioux City, Iowa, 
now owns a fleet of Allis-Chalmers construction 
machines. Sam Krage attributes much of his 
success as a dirt mover to the operation and 
performance of his equipment, and to the top- 
notch service his Allis-Chalmers dealer provides. 


fm Sam Krage, Sioux City, Iowa 


Big TS-360 motor scrapers are heaped to 20-yd capacity with 
help of the 225-hp HD-21 crawler tractor. Krage especially likes 
the ease with which these machines handle wet dirt. 


Look ahead... move ahead...and stay ahead 


November 1958 * CIVIL ENGINEERING 


a 
! 
| 
| | 
| 
j 
7 
: 
| 
| 


Top production, day after day makes Allis- 
Chalmers tractor-dozers, like this HD-11 shown 
spreading fill, Krage's choice, 


Top production record on a wide variety of jobs 


From small farm pond and dam 
construction with his first tractor, 
Krage branched off into clearing 
work for highway contractors. Since 
then he has moved into highway 
grading himself, both in Iowa and 
South Dakota. He also has done 
levee work on the Missouri River, 
and most recently handled a big air 
base job at Sioux City. 

In this wide range of construction 
jobs, Sam Krage says he has bene- 
fited from an outstanding “‘time-on- 
the-job’’ record from his Allis- 
Chalmers equipment. Best proof of 
his confidence is the well-balanced 


fleet of Allis-Chalmers machines he 
now owns... big motor scrapers, 
crawler tractors, pull scrapers, and 
heavy-duty motor grader. 

A number of the motor scrapers 
are TS-260’s—rated 11 yd struck, 14 
yd heaped. On a recent 800,000-yd 
highway job in Iowa, Krage says 
these machines loaded, hauled and 
dumped at the rate of 55 trips an 
hour on a 1,400-ft haul. On the Sioux 
City air base job, his TS-360’s (15 yd 
struck, 20 yd heaped) handled 450 
loads a day on average hauls of 
1,600 ft. 


On air base job, the Forty Five motor grader 
kept haul roads smooth, allowing the TS-360's 
to travel safely at high speeds. 


CIVIL ENGINEERING 


Krage’s teams of HD-21's and TS-360's kept production rolling 
on a night operation at Sioux City air base. 


Easy handling makes a big hit with operators 


Krage says his operators like the 
way their Allis-Chalmers equipment 
handles, and that means extra pro- 
duction. 

On the air base job, they were 
able to utilize the top horsepower- 
per-yard ratios in the TS-360’s and 
TS-260’s. Results—even in wet ma- 
terial, they loaded and hauled easily 
...and with positive, forced ejec- 
tion, plus high apron opening, un- 
loaded fast and clean. 


Features designed for the opera- 
tor’s benefit on Allis-Chalmers trac- 
tors and motor graders are also 
considered important by Krage and 
his men. Torque converter drive on 
the HD-21 and HD-16 crawler trac- 
tors ...and new toggle-type controls 
on the Forty Five motor grader are 
two examples. Both have the same 
effect—easier operation, more pro- 
duction. 


Proved quality in parts and dealer service important factor 


Sam Krage made his first extensive 
purchase of Allis-Chalmers equip- 
ment in 1952, was so well satisfied 
with its operation and performance 
that he has continued to purchase it. 

Krage says that parts availability 
and prompt dealer service figure high 
with him in purchasing the type of 
equipment he needs in his work. In 
both respects he’s had extremely 
good relations with his Allis-Chalmers 


dealer. 

Your local Allis-Chalmers con- 
struction machinery dealer is ready 
to help you with equipment and ap- 
plication recommendations, around- 
the-clock parts and service. Call him 
now for a working demonstration of 
the performance that sold Sam 
Krage. Allis-Chalmers, Construction 
Machinery Division, Milwaukee 1, 
Wisconsin. 


with ALLIS-CHALMERS 
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TRADEM 


\ CAPE CANAVERAL 
WORLD'S 
LARGEST 
MAN-MADE 


... and in the future 


Weldforgéed GRATING 
on other Planets! 


150 years ago it was demonstrated that steamships could 
never cross the Atlantic and as late as 1903 it was 
proved that man could not fly, so, we believe, it is not 
unreasonable to say that our grating will be in use on 
other planets in the not-too-distant future. 


Already, in a short span of 12 years, we have become 
one of the leading grating manufacturers in the world 
today. Our installations are located all over the United 
States and in many foreign lands. One of our latest is 
on the largest steel island... for Freeport Sulphur 
Company. (See photograph at right). Here, approxi- 
mately 300 tons of our galvanized welded steel grating 
have been installed. 


‘ : Having pioneered many new designs and improvements 
Spiral bors are Weldforged into bearing bars in the grating field, today we are in position to furnish 
to form sélid, one-piece units. Spirals alter- grating for every possible need . . . in steel, stainless, or 
nate right and left and are slightly raised aluminum; and in welded, riveted, pressure-locked, or 
above bearing bars for greater safety under- our new Roll-Lock, designs. We invite your inquiry for 
foot. our new catalogs. Address: Dep't C-11. 


WELDFORGED GRATING & TREADS—GREULICH 4-WAY OPEN STEEL BRIDGE FLOORING—STREET LIGHT STANDARDS 
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World's lorgest steel islond 7 miles off the coast of 
lovisiono. This first off-shore sulphur mining plant 
is Y-shaped, stretching for % mile and reaching 60 #. 
above the woter. Structure is principal part of o $30 
million project undertaken by Freeport Sulphur Com- 
pony to develop o major new sulphur deposit known 
as Grond 


HRRIGAN IRON WORKS, Inc. NASHVILLE,TENNESSEE 


General Sales Office, 280 Madison Avenue, New York City 
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Fred W. Clayton has joined the United 
States Mutual Security Program which is 
administered by the International Coop- 
eration Administration. With the Secur- 
ity Program, Mr. Clayton will serve as 
transportation and industry officer for 
I.C.A.’s mission in Afghanistan. He has 
been assistant chief of the Common 
Carrier Bureau of the Federal Commu- 
nications Commission in Washington, 
D. C. 


Ralph W. Powell has retired from en- 
gineering teaching after a career of 47 
vears. Professor Powell taught in the De- 
partment of Mechanics and Hydraulics 
at the State University of Iowa and also 
spent a vear at the University of Kansas. 
He has served as secretary of the Rocky 
Mountain Hydraulic Laboratory in Al- 
lenspark, Colo. Professor Powell is now 
living at 4025 Oakfield Drive, Sherman 
Oaks, Calif. 


Peter J. Reidy has resigned as president 
of the New York City consulting firm of 
Purdy & Henderson to accept Mayor 
Wagner's appointment to the important 
post of commissioner 
of the New York City 
Buildings De- 
partment. The depart- 
ment Mr. Reidy will 
head has been tradi- 
tionally faced with 
investigations of brib- 
ery in its relations 
with contractors and 
landlords. As head of 
Purdy & Henderson 
Mr. Reidy has been 
responsible for the design of a number 
of major New York City buildings, in- 
cluding the Bank of Manhattan at 40 


P. J. Reidy 


AMERICA’S BEST COMMERCIAL AND 
INDUSTRIAL REFERENCE DIRECTORY 


Wall Street and the Metropolitan Life 
Insurance buildings. 


Frederick C. Tonetti has been appoint- 
ed assistant director of research with 
Kbasco Services Incorporated, New York 
City. Mr. Tonetti has been with Ebasco 
for 23 vears, serving most recently in the 
A MONUMENTAL work, magnificently 
bound, absolutely UP TO DATE and 
completely different, is the SEARCH- 
LIGHT for all Export and Import Mer- 
chants, Commission Agents Manufac- 
turers’ Representatives, Buying Agents 
and Makers or Producers of the 21 
AMERICAN, 17 EUROPEAN and 73 
countries of ASIA, AFRICA, includes 
cities in AUSTRALIA, INDIA, FED. OF 
MALAYA, NEW ZEALAND, likewise the 
SOUTHWEST PACIFIC, and other coun- 
tries in the MIDDLE, NEAR and FAR 
EAST ASIA & AFRICA. 


Circulation: 30,000 Copies 
These 111 countries where M. G. G. has had wide circula- 
tion for fourteen years, constitutes the BEST and SELECT 
market for the U. S. A., due to the fact that imports from 
the U. S. A. are 63 times GREATER than the remainder of the countries of the world. 


research department 


David R. Storm has accepted a position 
with the Tudor Engineering Company, 
consulting engineers of San Francisco, 
Calif. Mr. Storm was formerly on the 
faculty of the U.S. Naval Academy in 
the Department of Marine Engineering 


Robert S. Loomis announces the forma- 
tion of a partnership with Raymond H. 
Loomis for the practice of professional en- 
gineering. The firm, Loomis and Loomis, 
will specialize in structural engineering 
ind soil mechanics and will have offices in 
the Savings and Loan Building, 252 Broad 
Street, Windsor, Conn. 


Clyde Guder has been appointed dis- 
trict engineer for the St. Louis area of the 
American Institute of Steel Construction. 
Prior to his appointment, Mr. Guder was 
active in designing and supervising con- 
struction of steel structures. He has been 
head of the Guder Building Company in 
Topeka, Kans. 


This will be a wonderful opportunity for you to present your products to the most out- 
standing and selective IMPORTERS of the Universe, and assures to you a prompt and 
widespread promotion if you advertise in “MAYER’'S GRAND GUIDE.” Our No. 9 issue 
for the year 1959 is in process of advanced preparation and printing will soon com- 


mence. This highly recommended Guide is printed on first class paper, and is written in 
two languages: English and Spanish. 

Cyril D. Jensen has been granted a 
leave of absence from Lehigh University 
to accept the post of director of research 
and testing for the Pennsylvania Depart- 
ment of Highways. Professor Jensen has 
been on the Lehigh faculty since 1925—of 
recent years as professor of civil engi- 
neering and chairman of the soil mechan- 
ics division of the Fritz Engineering Lab- 
oratory. On leave of absence during the 
war, he was engaged in welding research 
for the U.S. Naval Experiment Station 
at Annapolis, Md. 

(Continued on page 23) 


We still have a few copies available of the 1958 (No. 8) edition 
Price Only—U. S. $10.00 


Please send all correspondence by AIR MAIL TO: 


Mr. JOSEPH MAYER, Publisher 


Casilla Correo No. 1561 ° Buenos Aires (Argentina) 


WE HAVE A FEW LOCATIONS OPEN FOR REPRESENTATIVES 
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(Continued from page 22) 


Henry M. Wasung announces the re- 
moval of his consulting engineering office 
to 63 May Drive, Chatham Township, 
N. J. Before opening his office, Mr. Wa- 
sung was chief estimator with the Drilled- 
In Caisson Corporation in New York 
City. 


Theodore von Karman, Honorary 
Member of ASCE, has been awarded the 
Timoshenko Medal of the ASME for 
outstanding work in the technical field 
of applied mechanics by the American 
Society of Mechanical Engineers. Dr. von 
Karman was named for “his contributions 
to the mechanics of fluids and solids, par- 
ticularly those leading to major advance- 
ments in aeronautics.” He is chairman of 
the Advisory Group for Aeronautical Re- 
search and Development of the North 
Atlantic Treaty Organization, Washing- 
ton, D. C. His home is in Pasadena, Calif. 


John B. Rutherford has opened an of- 
fice for the practice of 
structural engineering 
at 141 First St., Los 
Altos, Calif. He re- 
cently resigned from 
the Western-Knapp 
Engineering Company 
in San Francisco, 
whe re he has been 
head of the structural 
and civil engineering 

J.B. Rutherford department. Prior to 
joining Western- 

Knapp, Mr. Rutherford was associated 

with Russell Fuller, of San Francisco 


A. W. Freed has taken the post of tech- 
nical associate for the Installations Divi- 
sion at McClellan Air Force Base in Sac- 
ramento, Calif. Mr. Freed comes to his 
new position from the Navy which he 
served in Newfoundland. Until 1957 he 
was chief engineer for the Public Works 
Department at the Naval Station in Seat- 


tle, Wash. 


James E. Kunkler will become manager 
of the Central Division of the Armco 
Drainage & Metal Products, Ine., Mid- 
dletown, Ohio. In his new post Mr. Kunk- 
ler will be in charge of the company’s 
activities in Ohio, Kentucky and West 
Virginia. Until his promotion he was 
Southwestern Division sales manager, 
with headquarters at Houston, Tex 


Vaud E. Larson has taken the post of 
assistant project construction engineer for 
the Bureau of Reclamation on the Glen 
Canyon Dam unit of the Colorado River 
Storage Project. Mr. Larson, who is as- 
sistant director of the Bureau’s Region 
3, led the first investigations in Glen Can- 
yon and later selected the site where the 
dam is being built. 

(Continued on page 24 
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For unobstructed flow... 


Rodney Hunt HY-Q Flush Bottom Closure Sluice Gates 
completely eliminate the problem of debris and silt which. 
accumulate at the sill of conventional gates. Unlike any 
other design, the HY-Q gate seats on a sill flush with the 
invert. It has neither a vertical sill wall nor a trough to trap 
debris and silt, obstruct free flow and prevent proper seat- 
ing of the gate. Every opening of the gate flushes and clears 
the seating surface, assuring full, free, unobstructed flow. 


SLUICE GATE 


The first basic sluice gate improvement in 
years features a resilient seal fastened at the 
bottom of the sliding disc to provide a cush- 
ioned closing at the stop bar. This flush bot- 
tom closure results in the construction econo- 
mies of smaller gate sizes, narrower channels 
and lower channel walls for a given volume 
of flow... and provides unmatched design 
flexibility for water, sewage treatment and 
similar projects. 

For full design and specification data, write 
for your copy of Catalog 75. 


RODNEY HUNT MACHINE CO. 


Water Control! Equipment Division 
86 Water Street, Orange, Mass., U.S.A. 


Serving water control engineers with equipment and engineering 
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ELECTRONIC 
COMPUTING CENTER 
for Engineers’ 


A LOW-COST, 
QUALITY SERVICE 


To Save You Time, 
Work and Money 


You don’t have to install equip- 
ment to get the speed and economy 
of today’s electronic computers 
for your design and development 
calculations. 


A special low-cost computing 
service at STATISTICAL now makes 
this possible. 


Here’s how it works. You just 
turn over your computing prob- 
lems to us. We maintain the equip- 
ment to do all or any part of the 
job. You get the services of quali- 
fied mathematicians and techni- 
cians. Experience with problems 
like yours—which assures high 
quality work that is a 25-year 
tradition at STATISTICAL. You even 
have the benefit of our large 
library of “‘packaged”’ programs 
at no cost. 

And you pay a low hourly 
machine rate of only $70 per hour. 


Why not let one of our staff of 
specialists discuss your needs with 
you? Just phone or write our 
nearest office. 


STATISTICAL 
TABULATING CORPORATION 


Established 1933 - Michael R. Notaro, President 


TABULATING - CALCULATING TYPING 
TEMPORARY OFFICE PERSONNEL 


General Offices: 
53 West Jackson Blvd., Chicago 4, Illinois 
Phone: HArrison 7-4500 
Chicago - New York « St. Louis 
Newark + Cleveland - Los Angeles 
Kansas City - Milwaukee 
San Francisco 
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Continued from page 23 


Charles W. Lovell has become a part- 
ner in the firm of Jonson, Depp and 
Quisenberry, consulting engineers of 
Owensboro, Ky. He will have his head- 
quarters in Louisville. Previously Mr. 
Lovell was with J. Stephens Watkins ss 


project engineer 


Ernest L. Robinson, of Schenectady, 
N. Y., has been named an honorary mem- 
ber of the American Society of Mechani- 
cal Engineers. Mr. Robinson, retired 
structural engineer for the General Elec- 
tric Company, was cited for “creative en- 
gineering ... imagination conceiv- 
ing research and investigative programs 
of we highest order.” A pioneer in steam 
properties investigations, Mr. Robinson 
developed the technique for eliminating 
destructive vibrations from steam turbine 
buckets which was used on the first Amer- 
ican-built jet airplanes. 


Ellis L. Armstrong has been appointed 
commissioner of the U.S. Bureau of Pub- 
lie Roads in Washington, D. C. For the 
months Mr Armstrong 
director of the Utah 


sixteen 
(left) has been 


past 


State Road Commission. Succeeding Mr. 
Armstrong at Salt Lake City is Elmo R. 
Morgan (right) who has been business 
vice president of the University of Utah 


Nathan C. Burbank, Jr., has been 
named professor of civil engineering and 
head of the department at Washington 
University in St. Louis, Mo. Until recent- 
ly Professor Burbank was assistant direc- 
tor of research for Ifileo Inc., of Tucson, 
Ariz. 


Wayne Teng, former assistant chief 


| structural engineer for Skidmore, Owings 


& Merrill, has become connected with 


| John F. Meissner Engineers, Inc., Chi- 
| cago, as head of the structural depart- 
| ment. Through an error that is much re- 


gretted Mr. Teng was incorrectly listed 
as chief structural engineer for Skidmore, 
Owings & Merrill in a “News of Engi- 
neers” item in the September issue. 
(Continued on page 20) 
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Eduardo 


PHILOSOPHY 
OF 
STRUCTURES 


English Version by 


J. J. POLIVKA and MILES POLIVKA 


This volume discusses the basic 
and ideals of advanced structural design. 
Although its primary purpose is to eluci- 
date principles that are basic to any kind 
thin-shell 


CONCEP ts 


of building, its analyses of 


roofs, gravity and arch dams, bridges, 
“hung” roofs, and other structures make 
it an important document in the history 
of modern architectural design. The 
book also discusses the nature of stresses 
in different types of structures, the proper 
use of materials, structural elements, de- 
sign of retaining structures, construction 
methods, genesis of structural scheme, 
and the function of the designer in the 
construction enterprise as a whole. 476 
pages, 205 illustrations, $12.50 


UNIVERSITY OF CALIFORNIA PRESS 
Address. Berkeley 4, California 


CATALOGUE 
ON REQUEST 


10 E. 40th ST..NEW YORK 16 

DETROIT: 2033 PARK AVE. 

CHICAGO: 221 NORTH LaSALLE ST. 
WASHINGTON, D. C.: TOWER BLOG. 

OF CANADA: 700 BAY ST., TORONTO 

2052 ST. CATHERINE ST. WEST, MONTREAL 
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LAST PLATES GO IN AT 
DRESDEN STATION. 100-ton 
derrick with 170-foot mast lowers 
plates into place from 210-foot 
towers as 190-foot diameter 
Hortonsphere® nears completion 
at Dresden, Illinois Nuclear Power 
Station. CB&l-built structure will 
house atomic reactor. Station is a 


General Electric Co. project. 


things to come in the atomic age | 


= 


Wa 


For CB&I engineers, fabricators and erection spe- 
cialists, the challenge of things to come in the atomic 
age is, to a large extent, a reflection of existing ac- 
complishments. 

In 1954 the world’s largest sphere, a Horton- 
sphere® measuring 225 feet in diameter, was built 
by CB&I for the AEC Knoll Atomic Power Labora- 
tory at West Milton, New York, for testing a proto- 
type of the atomic power plant which now serves 
our atom sub fleet. 

Today, near Chicago, a skilled CB&I crew is com- 
pleting the erection of a 190-foot diameter Horton- 


sphere to house an atomic reactor for the Dresden 
Nuclear Power Station. Near Detroit, another CB&I 
crew erected a reactor containment vessel of a differ- 
ent design for the Enrico Fermi Atomic Power Plant. 
Silhouettes of similar structures, being designed, fab- 
ricated or erected by CB&I, are shown here. 

Yes, for CB&I, the shape of things to come in an 
atomic tomorrow had their beginnings yesterday. 
Experience gained in almost 70 years of furnishing 
craftsmanship in steel to serve Industry, Government 
and scientific research is now meeting the exacting 
requirements for reactor containment vessels. 


E53CBR 
Enrico Fermi Atomic Power Plant, Lagoona 
1. Beach, Michigan. (Power Reactor Development 
Co., Architect-Engineers) . 
2. Air Fos, Devon, Ohi Chicago Bridge & Iron Company 
Atlanta © Birmingham Boston Chicago Cleveland Detroit Houston 
Atomic Energy Commission, Livermore, Cali- New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 
3. fornia. (Foster Wheeler Corp., Engineers) San Francisco * Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
Massachusetts Institute of Technology, Cam- GREENVILLE, PA. and at NEW CASTLE, DELAWARE. 
4 bridge, Massachusetts. (John W. Cowper, In Canada: HORTON STEEL WORKS LTD., TORONTO, ONTARIO 
. Purchaser) REPRESENTATIVES AND LICENSEES: 
Australia, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland 
5 Dresden Nuclear Power Station, Dresden, Illi- 


nois. (Bechtel Corp., Constructor-Contractor) 
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fay Sate 


Use Foster's 


LIGHTWEIGHT 
PILING 


To protect your light-load excavations, 
use the method that costs less, helps get 
your work done faster and safer 

Rent or Buy Foster's Lightweight Piling, 
the modern, easy-to-handle steel sheeting 
that gives you greatest strength, pound- 
for-pound of any lightweight piling. It 
can be driven by maul or with lightweight 
power hammers—without special rigs or 
tools. New design interlock cannot jam, 
locks rigidly when installed, yet can be 
pulled easily and re-used again and again 
on many jobs. Immediate shipments from 
Foster stocks in 10-gage, in both 12 and 
15 inch laying widths. 


Write or call your 
Foster office for 
Lightweight Piling 
Catalog No. CV-11 


SINCE 1901 


+ 
} 


COMPLETE CONTRACTOR SERVICE 


PILING * PIPE * RAIL * HIGHWAY PRODUCTS 


BIEOS 


PITTSBURGH 30 © ATLANTA 8 © NEW YORK 7 
CHICAGO 4 © HOUSTON 2 © LOS ANGELES 5 
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Joseph A. Bacci, of the U.S. Army En- 
gineer District at Anchorage, Alaska, is 
a recent recipient of the Legion of Merit 
Medal awarded by President Eisenhower 
for “exceptionally meritorious conduct in 
nuclear and atomic energy fields.” In ad- 
dition he has been promoted to the rank 
of lieutenant colonel. 


H. A. Schirmer has been appointed 
manager of fabricated steel contruction 
Bethlehem Pacific Coast 
Steel Corporation. In his new position, 
Mr. Schirmer will manage all sales and 
contractual relations for his division in 
seven western states, Alaska and Hawaii. 


sales for the 


He formerly was contracting manager for 
Be thlehe m. 


Whitney C. Huntington has become as- 
sociated with Harland Bartholomew and 
Associates, of St Louis, Mo., as a con- 
sultant. He is a pro- 
fessor emeritus of the 
University of Illinois, 
where he 
head of the 
gineering 
from 1926 until his 
retirement in 1956. As 


consultant with the 

firm Professor Hunt- \ 
ington continues 

lifelong interest W. C. Huntington 
planning long-range 

improvement programs for universities 
and other institutions. He is an Honorary 
Member of the Society. 


served as 
civil en- 
department 


Francis E. Csendes announces the op- 
ening of an office for the practice of civil 
engineering at 11 West 42nd St., New 
York City. Mr. Csendes specializes in air- 
ports and waterfront structures. He form- 
erly was project engineer with Wyatt C. 
Hedrick, of Richmond, Va. 


Whitney Ashbridge has been named 
assistant administrator for construction 
for the Veterans Administration in Wash- 
ington, D. C. Mr. Ashbridge has recently 
returned from Venezuela where he was 
manager of the Frederick Snare Corpora- 
tion’s operations. 


Brother B. Austin Barry recently repre- 
sented the Society at the Ninth Inter- 
national Conference of Surveyors at 
Delft, Netherlands. At the conference 
3rother Barry read a paper on surveying 
and mapping. He is an associate professor 
of civil engineering at Manhattan Col- 


le ve 


Thomas F. Thompson announces the 
opening of a consulting office at 503 Mar- 
ket St., San Francisco, Calif. Mr. Thomas, 
who specializes in engineering geology, 
formerly had an office at San Carlos, 
Calif. 


November 1958 


Henry C. Beckman has received the 
Distinguished Service Award from the 
Department of the Interior in recognition 
of his “many years of outstanding admin- 
istration of water resources investiga- 
tion.” Mr. Beckman recently retired from 
the U.S. Geological Survey Water Re- 
sources Division at Rolla, Mo. 


K. L. Kollar and Gustavo Rivas-Mijares 
were recent co-winners of the Allied 
Chemical given at the Sixth 
Congress of the Inter-American Associa- 
tion of Sanitary Engineers. The topic of 
their prize-winning paper was “Standards 
for Design and Construction of Rural 
Water Supplies.” Mr. Kollar is a sanitary 
engineering consultant to the Interna- 
tional Cooperation Administration, and 
Mr. Rivas-Mijares an engineer in the 
public health department of the I.C.A. 


award 


Eugene J. Peltier, chief of the US. 
Navy Bureau of Yards and Docks, Wash- 
ington, D. C., has been promoted to the 
temporary rank of rear admiral. 


Henry W. Fischer and Egbert R. Har- 
desty have become partners in the New 
York City consulting firm of Hardesty 
and Hanover. They were previously as- 
sociate engineers with the firm 


Robert L. Moore has been elected an 
assistant secretary of the Lumbermens 
Mutual Casualty and American Motor- 
ists companies. Mr. Moore has been serv- 
ing with the companies, which are owned 
by J. S. Kemper, since 1951. He was di- 
rector of the technical and engineering 
division of the safety engineering de- 
partment and superintendent of engi- 
neers 


Miguel Santiago-Melendez has been 
promoted in- 
structor to assistant 
professor on the en- 
gineering faculty at 
the College of Agri- 
culture and Mechanic 
Arts of the University 
of Puerto Rico. Until 
his promotion, Pro- 
fessor Santiago-Mel- 
endez was in charge of 
the Materials Testing 
Laboratory at the 


M. Santiago 
Melendez 


University. 


Edgar F. Kaiser and Chad F. Calhoun, 
president and vice president of the Kaiser 
Industries Corporation, Oakland, Calif., 
have left on a trip to Accra, Ghana, at 
the invitation of Prime Minister Kwame 
Nkrumah. Messers. Kaiser and Calhoun 
will visit a proposed project site for a 
hvdroelectrie project on the Volta River 
and will inspect harbor, transportation, 
and communications facilities. They also 
plan to meet with Ghana government of- 
ficials to discuss industrialization plans 
for the young republic. 

(Continued on page 112) 
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MARS outstanding design SERIES 


roll your Own! 


Speeding up our national road-building program 
is the goal of this design by Russ Henke of Elm Grove, 
Wisconsin. His behemoth of a machine literally chews 
up unmapped earth, compacts it with asphalt or mac 
adam, stabilizes it, and lavs a ribbon of paved road 
behind as it rumbles along! Crew and engineers rick 
in an air-conditioned cabin, and monitor the whol 
process by control instrumentation. 

lomorrow’s roads may be squeezed out like 
toothpaste, but outstanding ideas for tomorrow are 
still produced in the old-fashioned, painstaking, hu- 
man way. And only professionals know how the best 
in drafting tools can smooth the way from dream to 
practical project. 

In pencils, of course, that means Mars, long the 
standard of professionals. Some outstanding new prod 
ucts have recently been added to the famous line of 
Mars-Technico push-button holders and leads, Lumo- 
graph pencils, and ‘Tradition-Aguarell painting pencils. 
‘These include the Mars Pocket-Technico for field use; 
the efficient Mars lead sharpener and “Draftsman” 
pencil sharpener with the adjustable point-length fea 
ture; Mars Lumochrom, the color-drafting pencils and 
leads that make color-coding possible; the new Mars 
Non-Print pencils and leads that “drop out” your 
notes and sketches when drawings are reproduced. 


JS.) INC. 


HACKENSACK, NEW JERSEY 


at all good engineering and drawing material suppliers 
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3rd MARS 
Design 
Contest 


HACKENSACK, N. J.—The MARS Out- 
standing Design Contests have uncovered 
numerous interesting designs which might 
otherwise never have been brought before 
technical audiences. They have attracted 
such wide interest that MARS Pencils is 
sponsoring another contest in 1959. 


Russ Henke, Elm 
Grove, Wis., one of the 
winners in the 1958 
MARS Contest. Mr. 
Henke’s project, ‘‘Roll 
Your Own!” is fea- 
tured in the MARS pre- 
sentation on this page. 


If you are an engineer, architect or 
student, the MARS contest offers you a 
“showcase.” It provides you with a valuable 
opportunity to have projects you designed 
shown in leading magazines where they will 
be seen by the men in your profession. 


$100 Awards 


Send in your designs. Every winner will 
receive $100; winning entries will be repro- 
duced in the wide list of technical publica- 
tions in which the MARS Outstanding 
Design Series appears. There are no strings 
attached. You will be given full credit. All 
future rights to the design remain with you. 
You can reproduce it later wherever you like 
and sell or dispose of it as you wish. 

The subject can be almost anything — 
aviation, space travel, autos, trains, build- 
ings, engineering structures, household 
items, tools, machines, business equipment, 
etc. Projects will be selected on the basis of 
appeal to design-minded readers, broad 
interest, attractive presentation. Do not sub- 
mit a design that is in production. The pro- 
ject, in fact, does not need to have been 
planned for actual execution. It should, how- 
ever, be either feasible at present or a logical 
extension of current trends. It cannot be 
unrealistic or involve purely hypothetical 
alterations of natural laws. 

The sooner you send in your entry, the 
greater the chance of its selection. 


It is Simple To Submit a Design 
For Mars Outstanding Design Series 


Just mail in an inexpensive photostat or 
Photocopy of the subject you can 
spare, since it cannot be returned — and a 
brief description. 

If your entry is accepted, we will ask for 
a clear illustration of your design in order 
to prepare a sharp rendering, or photograph 
suitable for reproduction. Your material 
will then be returned to you. 


Send your entry to: 


STAEDTLER. INC. 


Hackensack, New Jersey 
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DODGE BOOKS 


FIELD INSPECTION 
OF BUILDING CONSTRUCTION 
by Thomas H. McKaig, C.E., B.Arch. 


A guide to the supervision of construction for engineers, archi- 
tects, and field inspectors, this new book charts a clear path 
through the maze of owner-architect-engineer-contractor- 
subcontractor relations. 

Defines and explains responsibilities for such matters as 
quality of materials and workmanship, coordination of work 
by different trades, schedules, safeguarding of work in place, 
safety precautions, and many more. Gives the inspector guid- 
ance in safeguarding the owner's interest against a variety of 
contingencies, without exposing him to charges and possible 
claims for interference or delay. 

384 pages, 6 x 9’, $9.35 


THE STRUCTURES OF EDUARDO TORROJA 


an autobiography of engineering accomplishment 
For the first time, the great Spanish architect-engineer describes 
and explains the major accomplishments of his career, and 
reveals with candor his unusual building philosophy. He selects 
30 of his most significant structures — bridges, dams, hangars, 
sports arenas, factories, churches. Many, but not all of them, 
are of reinforced concrete, for Torroja’s most unusual engi- 
neering feats are in prestressed and post-tensioned concrete. 
The book shows the author’s design reasoning behind each 
project, and gives many engineering details. There are over 
275 photographs, plans and drawings. 
208 pages, 7 x 9%’, $8.50 


THE CONTEMPORARY CURTAIN WALL 

its Design, Fabrication and Erection 

by William Dudley Hunt, Jr. 
The first comprehensive work on this important construction 
system. Analyzes and evaluates curtain walls, their functions 
and malfunctions, their component parts, materials and 
installation. 
Lists and tables give all presently known technical data includ- 
ing insulation efficiency, fire resistance, dimensional stability. 
Pitfalls are posted, and accepted good practice is specified. 
Amply illustrated with drawings and photographs. 

468 pages, 7 x 9%", $12.75 


ESTIMATING GENERAL CONSTRUCTION COSTS 
2nd Edition 
by Louis Dallavia 

An accurate, foolproof method of estimating all direct | onan 
tion costs in earthmoving, concrete, masonry, steel, and timber 
construction. Cannot become out of date, and can be applied 
at any time and place with equal validity. 

Presents an index set of unit costs for typical shift crews, 
against which you compare your own crews, arriving at a 
productivity percentage. By checking that figure against only 
three tables, you arrive at shift cost, output range, and unit cost, 
from which the complete job can be computed by simple 
arithmetic. 


205 pages, 6 x 9”, $8.50 


F.w. DODGE 


CORPORATION 


119 W. 40th St., New York 18, N. Y. 


Send me the following books. Within ten days after receipt, I shall remit 
payment, including a few cents postage, or return any or all books 
without cost or obligation. 


CITY STATE 
7 Check enclosed. Dodge pays postage, same return privilege 


Send free catalog. 
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for active engineers and architects 


CONSTRUCTION ACCOUNTING 
AND FINANCIAL MANAGEMENT 
by William E. Coombs, C.P.A., Attorney 


Here is a book which describes and specifically recommends 
proper accounting and management procedures for the con- 
struction industry. Tells you what records to keep, why they 
should be kept, and several possible ways of keeping them. 
Relates accounting and record keeping to the size of the firm 
and the type of job being contracted, and never loses sight of 
the fundamental purpose — giving you effective financial con- 
trol over every operation. 


488 pages, 6 x 9”, $12.85 


STRUCTURES 
by Pier Luigi Nervi 
Drawing on his 30 years of experience, a great engineer and 
builder explores the potentialities and characteristics of rein- 
forced concrete. He gives much valuable information on 
“Ferro-cemento”’, a type of reinforced concrete developed by 
the author and used by him in the construction of some of the 


largest and most beautiful thin-shell structures in the world. 
Fully illustrated. 


118 pages, 7% x 9%", $6.95 


TIMBER DESIGN 
AND CONSTRUCTION HANDBOOK 
prepared by Timber Engineering Company 
The one sourcebook containing all the needed information for 
anyone concerned with wood design and construction. It is 
both a design reference and a practical field handbook. It was 


researched and written by 34 timber experts. Contains over 360 
tables, charts, photographs and drawings. 


622 pages, 6 x 9, $12.75 


APPLIED STRUCTURAL DESIGN OF BUILDINGS 
by Thomas H. McKaig, C.E., B.Arch. 


A practical office manual containing standardized procedures 
for solving structural design problems. Contains hundreds of 
short cuts, tables, design methods, formulae, sketches — a 
wealth of practical information. Every piece of data has been 
tested by actual use. Includes a detailed topical index. 


444 pages, 7% x 10”, $12.50 


GROUNDS MAINTENANCE HANDBOOK 
by Herbert S. Conover 


The comprehensive guide for landscaping, maintaining, and 
planning of all types of grounds. 


503 pages, 6 x 9’, $10.75 


BUILDINGS FOR INDUSTRY 
by the editors of Architectural Record 


74 new industrial buildings are shown here, together with 
numerous studies on trends and factors in present-day indus- 
trial building design. 


315 pages, 8% x 11%, $9.75 


A TREASURY OF CONTEMPORARY HOUSES 
by the editors of Architectural Record 
50 new houses, each depicted in ten or more photographs. 
215 pages, 8% x 11%’, $5.95 


HOW TO BUILD MODERN FURNITURE 
by Mario Dal Fabbro 


A complete manual of furniture construction. Includes clear 
plans for 53 pieces. 


214 pages, 7 x 9%", $4.95 
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..... Am-Soc Briefs 


Reclassification of member grades. . . . The regrading 
proposal was the major topic at the Society's annual busi- 
ness meeting held during Convention week. The proposed top 
grade of "Fellow" came in for some criticism, but a motion 
to ask the membership to choose between "Fellow" and 
"Senior Member" by letter ballot was decisively defeated. 
It was voted almost unanimously to send the reclassifica- 
tion proposal to the membership for ballot, in the form 
approved by the Board of Direction. It will be mailed on 
November 21. Votes must be in by January 23. The objective 
of the proposed changes is explained by the Task Committee 
on Classification of Members in "Society News," this issue. 


Practicing engineers are needed for accrediting work. 

Don't leave ECPD's education and accreditation work en- 
tirely to the professors, Prof. F. C. Lindvall, chairman of 
the ECPD Education and Accreditation Committee, told en- 
gineers at an Annual Convention session on education 
sponsored by the Department of Conditions of Practice. Ina 
first meeting of its kind, some 30 civil engineering in- 
spectors on the Education and Accreditation Committee got 
together during the Convention to discuss how to do their 
work most effectively. 


A task committee finds surveyors are engineers. . .. This 
is the substance of conclusions of the Task Committee on 
Status of Surveying and Mapping, which submitted its third 
and final report to the Surveying and Mapping Division dur- 
ing the Convention. The committee recommended that persons 
wishing to engage in land surveying and related engineering 
work should at "an appropriate time in the future" be 
required to qualify for a professional engineer license. 
Brother B. Austin Barry was chairman of the Task Committee. 


The campaign for funds for the new United Engineering 
Center is rolling. . . . Once again (in Society News) gift 
totals are tallied by Zones, Districts, and Local Sections, 
and once again Zone I, District 4, and the Kentucky Section 
are ahead with their quotas. Gifts for the Center have 

come from Australia, England, Holland, Spain, Switzerland, 
Germany, Mexico, the Philippines, the Belgian Congo, the 
Netherlands Antilles, Canada, Hawaii, and Puerto Rico. 


Research in concrete. . . . One of ASCE's multiple coop- 
erative activities included participation in the First 
National Conference on Fundamental Research in Plain 
Concrete, held at the University of Illinois this fall. 
Sponsors, in addition to the Society, were the American 
Concrete Institute, the National Science Foundation, the 
Portland Cement Association, the Reinforced Concrete 
Council, and the University. Up for study were the nature, 
structure, and behavior of concrete; chemical aspects; 
mechanical properties and failure; and failure and 
deterioration due to other than external load. Jackson 
Durkee and Josef Sorkin were in charge of the ASCE program. 


Since May 1956 there has been a steady and persistent 
increase in the annual increase of Society membership. The 
annual rate of growth for the year ending May 1956 was 
600, and for the year ending in September 1958 it was 
1,340. ASCE membership now stands at almost 42,000. 
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Reflooring with AmBridge I|-BEAM-LOK 


gives old bridge new lease on life... 
lifts ban on big trucks 


AY 


be 


Open -type !|-Beam-Lok 

5” depth. Weighs 18.8 Ibs. 

psf. Available in units up to 

6’ 2” in width and up to 49’ long. 


When the Keokuk Bridge Commission of Keokuk, Iowa, 


authorized the reflooring of the repeatedly resurfaced old 
timber floor on the bridge across the Mississippi River, their 
action resulted in far-reaching benefits. For not only did the 
new open I-Beam-Lok flooring provide a permanent all- 
weather floor that will save a considerable amount in upkeep 
and snow removal, but also, because it was lighter and stronger 
than the old floor, it was possible to lift the 10-ton weight limit 
which had long kept big trucks off this bridge. 

Reflooring the 3,152-ft.-long x 18-ft.-wide bridge required 
approximately 59,000 sq. ft. of 5” TR-type open I-Beam-Lok. 

While there is no way to determine accurately the weight of 
the old floor, built up with layer upon layer of various ma- 
terials over the years, it seems certain that the weight saved 
in reflooring was at least three or four times the weight of the 
I-Beam-Lok itself—18.8 lbs. psf, or 567 tons in all. I-Beam-Lok, 
being steel, also greatly increased strength, literally giving the 
old bridge a new lease on life. 

For information about the time- and money-saving advan- 
tages of this modern lightweight bridge flooring, ask for a 
copy of our 32-page catalog. ; 

Keokuk Municipal Bridge 
Keokuk Bridge Commission, Keokuk, lowa 
Designed by Modjeski and Masters, Harrisburg, Pa. 


Contractors: The Whiting-Turner Contracting Company 
Baltimore, Maryland 


USS, AmBridge and I-Beam-Lok are registered trademarks 


American Bridge United States Steel 
Division of 


General Offices: 525 William Penn Place, Pittsburgh, Pa. Con 


Detroit - Elmira Gary + Houston + Los Angeles » Memphis + Minneapolis « New York « Orange, Texas « Philadelphia » Pittsburgh * Portland, Ore. « Roanoke « St. Lo 


tracting Offices in: Ambridge « Atlanta + Baltimore + Birmingham + Boston « Chicago + Cincinnati + Cleveland + Dallas + Denver 
uis « San Francisco + Trenton 


United States Steel Export Company, New York 
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Los Angeles continued to lead metropolitan areas in home- 
building last year? Despite a 10 percent drop to 80,700 
units in 1957, Los Angeles is still our fastest-growing city. 
The New York-Northern New Jersey area, which yielded 
the top position to Los Angeles in 1953, continued in 
second place in 1957 with 66,300 units. The runners-up 
were Chicago, Detroit, and Philadelphia in that order. 


Sooner than some think the United States must resort to 
the use of nuclear fuels? Twenty to twenty-five years is 
a reasonable guess, Dr. Norman Hilberry, director of 
the Argonne National Laboratory, said in an address 
at the recent Geneva Conference on Peaceful Uses of 
the Atom. Within fifteen to twenty years, he predicted, 
the public utilities of the United States must be gener- 
ating four times as much electrical energy as they are 
generating today, and their costs are increasing. 


The nation’s largest solar furnace is now in operation? 
The Army has just dedicated a solar furnace, capable 
of producing temperatures of almost 5000 deg F, at its 
Quartermaster Research and Engineering Center at 
Natick, Mass. Designed for laboratory testing of Quarter- 
master materials for protection of the soldier against 
thermal effects of nuclear and other weapons, the fur- 
nace can intensify ordinary sunshine into temperatures 
approaching those generated by a nuclear blast. Its op- 
erating principle is optical and “relatively simple.” The 
dedication ceremonies at Natick, on September 30, were 
followed by a two-day Symposium on Solar Energy. 


Conflicting building codes are adding at least $1,000 to 
the cost af the average new house built this year? On 
our millién new homes the annual bill for waste comes 
to a staggering $1 billion. Steps toward developing a 
more uniform residential building code were taken at a 
recent conference sponsored by the American Standards 
Association. A tentative code, drafted at the conference, 
has been submitted to the various member groups for 
study and vote by letter ballot. 


Less than 25 percent of Canada’s available water power 
resources has been developed? Though construction of 
hydroelectric facilities continued to accelerate in 1957 and 
1,546,560 hp was brought into operation, total turbine 
installation at the end of 1957 is given as 19,891,008 hp. 
Source of these figures is Bulletin 2602, available from 
the Water Resources Branch, Department of Northern 
Affairs and National Resources, Ottawa. 
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o you know that 


Japan is building its first major toll road? The Nagoya- 
Kobe expressway, now under construction by the Japan 
Highway Public Corp., is part of a $2.5 billion road- 
building program set for completion in 1962. Japan is 
seeking to raise about $112,000,000 from sources outside 
the country, probably most of it from the United States. 
When the Nagoya-Kobe expressway is completed, it will 
be extended from Nagoya into Tokyo. The new toll 
road will serve a highly industrialized area that has 80 
percent of the country’s automobile and truck traffic. 


The Soviet steel industry has extensive plans for expan- 
sion? Though its current output of 56,000,000 tons a year 
is only 40 percent that of the United States steel in- 
dustry, the Soviet Union plans to increase its capacity to 
70,000,000 tons by 1960 and to 125,000,000 by 1975. This 
report comes from the recent 19-man American delega- 
tion to the Soviet Union which covered 8,000 miles. It 
is the consensus of the group that in some phases of 
raw materials treatment and in blast furnace and open- 
hearth production, Soviet steelmaking compares favor- 
ably with the best to be found in our industry. Other 
phases of the Soviet industry, notably mining and some 
types of steel rolling, are said to lag considerably behind 
our standards. 


Almost 1,000,000 tons of steel a year go into the nation’s 
roadbuilding program? About twice as much steel per 
mile goes into modern city highways as into rural roads, 
and the national average for all primary and interstate 
highways is about 500 tons per mile, according to the 
American Iron and Steel Institute. 


The Niagara Power development will be one of the larg- 
est in the world? The $625,000,000 project, set for com- 
pletion in 1962, will provide 2,190,000 kw of power. It 
will rank with Grand Coulee Dam as the one of the two 
largest hydroelectric installations in the Free World. The 
Niagara project will be financed by the sale of revenue 
bonds. 


The number of engineering graduates in the U.S. is slow- 
ly inching up? In 1958 there were 35,000 bachelor gradu- 
ates, and in 1959 the estimate is for 39,000. This is a fore- 
cast of the Engineering and Scientific Manpower Com- 
mission of Engineers Joint Council. The number of new 
civil engineers is expected to rise from 4,900 in 1958 to 
5,300 in 1959. 
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1,146 WRAPS of prestress- 
ing wire on tension ring in- 
duced a compressive force 
ot 14,000 Ibs. per circumfer- 
ential foot. Ring rests on 
rocker columns which ab- 
sorb internal stresses and 
force of high velocity winds. 


CROSS SECTION shows how monolithic 
dome and tension ring rest on hinged 
rocker columns, supported by stadium wall 
Outer foundation is a 10’ deep continuous 
ring girder, 


LONE STAR CEMENTS COVER 
THE ENTIRE CONSTRUCTION FIELD 


Versatile Concrete Scores Victory in 
Cuba's Magnificent Sports Palace 


@ Five miles from the heart of Havana, 
in 65-acre Sports City, stands a monu- 
ment to Progress as well as Athletics 
—~Cuba’s magnificent new Sports 
Palace. 

Boasting the largest concrete dome 
in the Western Hemisphere— with 286’ 
interior diameter—the building accom- 
modates 18,000 spectators without a 
single pillar or post to block vision. 


To absorb the stresses inherent in 
the flat shape of the dome (which rises 
only 40’, or a height-to-diameter 
ratio), and to withstand winds of hur- 
ricane force, the dome’s perimeter con- 
nects with a prestressed concrete ring 
3’ thick and 5’ high. This tension ring 
rests in turn on 24 reinforced concrete 


rocker columns, hinged top and bottom 
to absorb both internal and external 
stresses. 

Ranking as one of the world’s finest 
arenas, this project required 32,500 
barrels of El] Morro Cement, made by 
Lone Star’s Cuban subsidiary, La Com- 
pahia Cubana de Cemento Portland. 
28-day strength of dome concrete was 
1,500 psi. 


Owner COMISION NACIONAL de DEPORTES 
Architects ARROYO y MENENDEZ, Havana 


Genera! Contractors 


CONSTRUCCIONES CODECO, S. A., Havana 


Structural Frame and Dome Design, 


Dome Construction, and Prestressing by 


THE PRELOAD COMPANY, INC., New York, N.Y 


| LONE STAR CEMENT 
CORPORATION 


Offices ABILENE, LEX 
BIRMINGHAM 

INDIANAPOLIS + 
NORFOLK 


NEW YORK 


BETHLEHEM, PA 
HOUSTON 


ALBANY NY ° 


BUSTUN CHICAGU + DALLAS * 


KANSAS MO LAKE CHARLES LA. NEW ORLEAN: 


RICHMOND SEATILE WASHINGION, D. ( 


LONE STAR CEMENT, WITHITS SUBSIDIARIES, 1S ONE OF THE WORLD'S LARGEST 
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Professional citizenship 


FRANCIS S. FRIEL, President, ASCE, Albright and Friel, Inc., Consulting Engineers, Philadelphia, Pa. 


isction to the presidency of the American Society of 
Civil Engineers is indeed an honor and a privilege. I am 
truly grateful for the confidence that has been placed in 
me, At the same time I must warn myself that it will be 
difficult to match the performance of my distinguished 
predecessors who have led the Society into its second cen- 
tury. But I will do my utmost. 


Our certificates of membership in the American Society 
of Civil Engineers, like the passports of travelers abroad, 
ire very important documents. They entitle the holders to 
rights and privileges but also impose upon them obliga- 
tions and responsibilities, The extent to which a passport 1s 
honored by others depends both on the deportment of the 
indivislual who holds the passport and the stature and dig- 
nitv of the society or state that issues it. 


When vou file an application for an American passport, 
the first questions you have to answer are, “Who are you 
and by what right do vou claim this certificate of endorse- 
ment by the Government of the United States?” Your 
answer can be brief and to the point. A few simple docu- 
ments attest the truth of your statements. 


When you apply for the “passport” of the American So- 
ciety of Civil Engineers vou are asked the same questions, 
“Who are vou and by what right do you claim the privileges 
of this membership certificate—this professional pass- 
port?” But while your initial answer to that question may 
also be reasonably brief, the full answer may take a life- 
time, and it will be given not in words, but in performance 

-day in and day out, year after year, decade after 
decade. 


President Francis S. Friel, left, is inducted into office as Louis R. Howson, right, becomes a past president. 


HILTON 
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The passport of the American Society of Civil Engineers 
imposes upon the person who aequires it a continuing ob- 
ligation to share in the work of the Society. If this passport 
ix to be honored, it implies—it requires—good professional 
citizenship. The passport holder is obligated to contribute 
personally te the enhancement of the practice of civil engi- 
neering both within and without the Society. 


Since we are aware that there is true dignity in our pro- 
fession, one unavoidable conclusion emerges. This dignity 
would be shattered by mediocrity; professional incompe- 
tence would make a mockery of our claim that what we 
are doing is worth while. 


Today, too man\ people are smug and spoiled, addicted 
to easy living. Too many are concerned with a future 
four-day week. There is a dangerous drift toward medi- 
ocrity as the normal work standard. Our greatest natural 
resource, the vouth of our eountry, needs as never before 
the suber supervision and wise counsel of their experienced 
elders. 


During my forty vears as a practicing engineer I have 
noticed a growing tendeney which has been a source of 
considerable concern and puzzlement to me. It is this 
While the facilities of education have progressively im- 
proved, and both the quality of instruction and the ealiber 
ot ispirants to the profession have risen, vet those who are 
entering the profession are characterized more than ever 
before by a general carelessness and a spirit of non- 
chalance. We must correct this attitude. 


Getting back To the passports, the extent to which our 
passports are honored by others also depends upon the dig- 
nity and stature of our Society. If dignity is a function of 
ize, we can proudly assert that the American Society of 
Civil Engineers is now 106 vears old. If stature 
ix a function of achievement, we can point to the significant 
role the Society has plaved and still plays in the develop- 
ment of our country. If dignity and stature are functions 
of size, the Society can point to its 70 Loeal Sections 
throughout the country, plus those in Alaska, Brazil, 
Colombia, Hawaii, Mexico, Panama, Puerto Rico, Ven- 
ezuela: and to its membership of over 42,000 


The standing and the prestige of the profession are the 
sum total of the effectiveness and the standing of all its 
individual members. How ean we have a proud profession 
if we do not all take pride in it? The strength of the 
American Society of Civil Engineers and the acceptability 
of its passport depend on the degree to which each mem- 
ber shares in the activities of the Society and, through his 
daily work, fulfills its aims and objectives. 


Strength through unity 


In a world of tension, the validity and acceptability of a 
passport often depend not onlv on the strength of the 
issuing country but on a greater strength derived from its 
alliance with other countries. The validity and acceptabil- 
itv of our ASCE passports can be greatly enhanced if we 
achieve—finally—an enduring alliance with the other pro- 
fessional engineering societies. 


We have had no serious disagreements, rifts or quarrels 
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among ourselves or with engineers in other fields that 
would leave a mark upon us, or upon these other groups. 
While this is true, it is also true that we have not vet been 
able to achieve completely the unity among the various 
professional societies which we all know to be desirable 
We have not vet achieved or accomplished that grand alli- 
ance which will finally insure the highest authority for 
the passports we carry. 


Other incoming presidents of the American Society of 
Civil Engineers have discussed this problem with vou. So 
have outgoing presidents. We have all talked it over, we 
have worked on the problem, and Iam pleased to say that 
progress has been made—good progress. We are now on 
the verge of achieving real unity for the engineering pro- 
fession. It is my firm resolve during my term of office to 
promote this cause and to do all in my power to consum- 
mate It. 


Our individuality as a Society is historic and is precious 
to us. We shall keep it. But what professional progress 
can the American Society of Civil Engineers alone achieve 
in improving the conditions of practice for civil engineers 
that will not be greater if we work more closely with other 
engineering organizations? It requires little imagination 
to sense the number of benefits that will acerue to each of 
the specialty engineering groups if they ean be drawn to- 
gether for the common good of all. This does not require 
the individual societies to lose their identity or to forfeit 
tather they will continue their identity 
to insure 


their activities 
within a larger federation—a grand alliance 
joint action on technical and professional matters of bene- 
fit to the entire engineering protession and to the general 
pubhe as well 


Unity through EJC 


One of the elements operating against true unity is the 
idea that the interests of the engineering profession must 
necessarily be executed by three different agencies—first, 
technical: second, professional: and third, edueational 
This type of organization can hardly insure unity in the 
ranks, An ideal of unity would be a federation of such 
centralized authority and power that member organiza- 
tions could refer to it every action of common Interest, un- 
der such controlled conditions that, with rational give-and- 
take, the central body could be appointed to speak for the 
whole with one mightv voice 


We in the American Society of Civil Engineers strongly 
believe that unity can best be achieved through the Engi- 
neers’ Joint Couneil. I urge a bigger role for EJC as a 
coordinating agency of inter-society activities. As a first 
step ECPD should merge with EJC. 


A symbol of unity 


Now causes need symbols, and a powerful symbol of 
unity in the engineering profession is available to us in the 
proposed United Engineering Center—the building to be 
constructed on the United Nations Plaza in New York. 
The need for such a building is pressing. When the present 
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building was dedicated in 1907, the Founder Societies had 
a membership of about 16,000, That building is now obso- 
lete and inadequate. Today the combined membership ot 
the Founder Societies is over 179,000. In addition there 
are more than 66,000 members in the twelve Associate 
Societies and organizations which are requesting space in 
the new Center. These figures do not include the more 
than 36,000 student members of the various societies. (The 
total is 2S1.000.) 


The United Engineering Center is essential if the engi- 
heermng societies are to continue to keep pace with the 
tremendous growth of the engineering profession in this 
smentific and technical age in which we live. The new 
Center will cost ten million dollars. That is a lot of mone, 

but fora fine cause. Two million is available from assets 
of the United Engineering Trustees. Five million is sought 
from business and industry. And three million is to come 
from us all as members of the participating Societies 


The share accepted by the American Society of Civil 
Engineers in this effort is SSO0,000; of this, about $145,000 
has already been raised. It will be my prime concern to 
see that our Society completes its share. In this effort | 
know I ean count on the warm support of each and every 


one ot Vou 


We can be thankful for the noteworthy achievements of 
the industrial appeal which has already brought in about 
$3.650.000 


Two to three years from now our Society and the entire 
engineering fraternity can have a new building of which 
we can all be proud, and that new building will stand as 
a symbol of our strength and unity in much the same way 
that an embassy is representative of its country. I need not 
remind vou how important an adequate and efficient em- 
bases IS tO passport-bearing citizens abroad. A fine and 
functional embassv also promotes good public relations for 
its country. In all these respeets the new headquarters for 
our engineering organizations will better serve all pass- 
port-bearing engineers 


An itinerary for the future 


Valuing our passports, it behooves us to ask: Where are 
we going? What is our destination? We live in an age of 
wonders, in a time of great discovery, infinite daring, and 
unpredictable danger. It is no longer enough for us as 
civil engineers to use our talents only to conceive and 
build as others dictate. We must use our skill and imagi- 
nation to determine how best our local, regional, and na- 
tional—indeed international—problems can be solved. We 
have not only the right, but the moral obligation to ex- 
press our opinions and make ourselves heard. The certifi- 
cates of our profession, our passports from this Society, 
give us authority to speak for the profession we represent. 


One of the most challenging problems today facing the 
professions and industry is the development of leaders for 
the future. Well-trained men are urgently needed in both 
the technical and the management fields. Future leaders 
will be drawn in increasing numbers from the ranks of 
these well-trained men. The American Society of Civil 
Engineers will do its part in furnishing these men. 
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We must recognize the march of progress which is con- 
stantly under way in the world and we must recognize 
that if we cease to advance with the group, we will in ef- 


fect. be lagging behind. 


The problems ahead are many. One is traffic. As we im- 
prove and increase our means of transportation, traffie be- 


comes a menace which threatens to choke the life out of 
our great urban centers. The answer may lie in multi-level 
streets and highways, or in improved public transporta- 
tion. Whatever the answer, it Is up to us as eivil engineers 
to find it. 


Water supply, both in this country and in many other 
countries whose fate we shall ultimately share, is being de- 
pleted and in some regions has been tragically wasted. 
Water is the kev to the economic growth of our country. 
The entire future of certain areas depends upon the effec- 
tiveness of the planning for the conservation and use of 
Water resources. We must guard and control the old 
sources and find new ones. It is part of our responsibility 
to see that no one need be hungry or thirsty from lack of 
water, We insist that the fruitfulness of the earth and the 
productivity of industry endure. Also, flood control re- 
mains a great unfinished projeet that must be completed. 


Social implications 


These are some of our familiar daily problems; there are 
newer and more challenging problems before us. In his 
work of construction, the civil engineer today must con- 
sider effects other than those of simple physical stresses 
and strains on his materials. It is no longer enough to 
know how to construct a dam that will hold water, and 
let it go at that. We must consider carefully the social 
and political implieations of all our works. 


The civil engineer may some day be required to work 
on problems of construction in locations where our con- 
cept of gravity will be strangely modified. But before we 
engage in that activity we must be sure that we are ready 
for such advances. 


Before we can build bridges on the moon, we must 
necessarily build bridges of understanding among men. 
We are now beginning to better understand the forces of 
nature as we are harnessing nuclear and solar power. But 
isn’t the first requisite that we learn to measure and 
harness our own emotions? 


We are now sending powerful missiles into space, but 
shouldn't we first learn to make them truly guided mis- 
siles? We must know where we are going and why—to 
know ow is not enough. 


We must not allow our precious passports to become 
passports to oblivion. They must be passports to a new 
and better world for all mankind. 


A vast amount of unfinished business is before the civil 
engineer and also before our Society. Our members will do 
their part and meet the challenge. We have a special re- 
sponsibility to contribute to the public welfare. I hope we 
will all accept our responsibilities and enjoy our privileges. 
We dare not rest on our laurels. We must aspire to make 
the American Society of Civil Engineers an even better 
Society than it is today. 
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Deep foundations in soft Chicago clay 


EDWARD E. WHITE, M.ASCE, Executive Vice-President, Spencer, White & Prentis, Inc., 


Gow ground makes good construc- 
tion men,” a saying well known to men 
who work underground, 
ply in Chicago, where the ground 1s 
poor and all classes of foundation en- 
gineers and construction men have had 
trouble in subsurface work. But in this 
bad ground new methods of construc- 


does not ap- 


tion have proved successful and recent 
determinations of actual earth pres- 
sures have disproved some long held 
theories. 

That part of downtown Chicago 
called “the Loop” generally has a 10- 
ft upper layer of hauled-in granular 
fill placed over an original lake bottom 
of stiff blue and yellow clay. Under this 
crust there is about 40 ft of soft clay 
grading from an unconfined compres- 
sive strength of 0.3 tons per sq ft to 
0.7 tons per sq ft. Next comes a 40-ft 
laver of stiff clay and hardpan and 
below that bedrock. The soft clay lay- 
er has been the basic cause of difficulty 
in Chicago and has made this city of 
interest to foundation engineers all 
over the world—along with other cities 
with difficult ground, such as Mexico 
City, London, and New Orleans. 

Until recent years deep excavations 
for buildings were accomplished by 
excavating for the exterior foundation 
walls in deep trenches. After completion 
of the peripheral wall, the general ex- 
cavation proceeded simultaneously with 
bracing of the foundation walls. This 
method, although expensive, had the 
advantage of safety. 

This procedure was modified first in 
the open-cut subways constructed in 
Chicago in 1939 to 1941, built with 
braced steel sheetpiling or with soldier 
beams holding horizontal timber sheet- 
ing for support of the clay banks dur- 


ing excavation. No major buildings 


were put up in downtown Chicago from 
the early 1930’s until after World War 
II. 

It is only recently that several large 
structures with deep basements have 
been planned in the Loop area. Two of 
these structures are the Harris Trust 
Building now under construction and 
the Inland Steel Building completed in 
1957, two blocks away in similar soil. 
The constructors departed from the 
old Chicago method of building the 
walls in trenches and instead built the 
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foundations by excavation in a large 
open sheetpile cofferdam in which the 
entire foundation was constructed 

The Harris Trust excavation is 104 
ft X 200 ft and 46.5 ft deep, penetrat- 
ing into soft Chicago clay (Fig. 1). The 
building is supported on 46 Drilled-In 
Caissons consisting of pipe cylinders of 
30-in. outside diameter and 14-1in. wall 
thickness driven open-end rock. 
After they were cleaned out, a socket 
6 ft deep of 30-in. diameter was drilled 
into the rock, which is identified as 
Niagara limestone. A heavy 14-in. wide- 
flange steel core is inserted through the 
evlinder into the rock socket and con- 
ereted in place, providing a fixed-end 
column socketed into the limestone bed- 
rock. These units carry as much as 
1,550 tons per caisson and are designed 
for higher unit stresses than had been 
used before this installation. Stresses 
ire 12,000 psi on the steel shell, 16,000 
psi on the core, and 1,650 psi on the 
5,000-psi concrete specified. Rock bond 
was computed at 250 psi 

Although Drilled-In 
been used in many parts of the United 
States and Canada, this is the first use 
for a major structure in Chicago. This 
installation was decided on when a test 
Chicago-type caisson disclosed a large 
amount of water in the hardpan and 
over the rock. It is very risky to install 
the standard Chicago caissons where 
loss of ground will affect adjacent struc- 
tures. The Chicago caisson is an open 
circular pier, usually 4 ft in diameter, 
excavated by hand into the clay in 5-ft 
4-in. increments, after which 2-in. wood 
sheathing is positioned vertically along 
the clay sides and braced by two sets of 
steel channel rings. In recent months 
there have been several open-caisson 
jobs that have seriously affected build- 
ings nearby, making local engineers 
very conscious of the deficiencies of this 
type of foundation. 

The presence of water was borne out 
in the Drilled-In caisson installation, 
since only a few caissons could be 
pumped out for inspection. The others 
were sealed by placing concrete under 
water by tremie bucket and lowering 
the steel core into the concrete before 
it sets. The caissons were then pumped 
out and the concreting completed in 
the dry. This procedure eliminated the 


Calssons have 
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general-area pumping which has been 
i cause of settlement of adjacent struc- 
tures in Chieago. 

Drilled-In installed 
from the old cellar level about 15 ft be- 
low the street level, because it would 
have been too difficult to work at the 
16.5-ft subgrade depth through a brae- 
ing system. The 30-in open-end. steel 
casings, installed by pile driving 
methods to hardpan, were excavated 
with earth augers, then drilled through 
hardpan to rock by Bueyrus Erie cable 
drilling rigs. Positioning of the Drilled- 
In eaissons at the corrrect theoretical 
column locations had to be accurately 
executed as they were installed about 
30 ft above subgrade. Timber templates 


Ciulssons were 


were used at the ground surface to start 
the ecaissons, and the cylinders were 
earefully driven. Following excavation 
to subgrade, only 6 of the 46 caissons 
were found to exceed the permitted 
tolerance of 11% in. from correct loca- 
tion, and these only by a slight amount. 
The eccentricity of these caissons was 
easily corrected by increasing the rein- 
foreing in tie-beams between caissons. 

After the caissons were installed, the 
deep excavation was sheeted and braced 
by a system of soldier beams, horizon- 
tal louvered wood sheeting, steel 
braces and walers. Soldier beams con- 
sisting of IS WF 96 sections were driv- 
en 6 ft on centers into the hardpan. As 
excavation proceeded, second-hand 3-in. 
timber sheeting was placed horizontally 
3 in. behind the back flanges of the 
soldier beams. 

The 18-in. soldier beams were en- 
cased in a concrete wall 2 ft 2 in. 
thick, the soldier beams serving the 
multiple functions of providing tempo- 
rary support for the excavation and also 
supporting and reinforcing the perma- 
nent concrete wall of the building. See 
Fig. 2. The timber sheeting provided 
a back form for the concrete wall as 
well as a support for the clay. Several 
feet of excavation and backfill were 
saved as compared with the convention- 
al method where the soldier beams are 
used only for temporary support. 

Here however, this method of con- 
struction, used very successfully on 
other structures in good granular ma- 
terial, resulted in a larger amount of set- 
tlement of the street than occurred at 
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FIG. 1. Typical sec- 
tion across center of 
building gives exca- 
vation levels before 
installation of top, 
middle and _ bottom 
bracing. Drilled -In 
caissons were _in- 
stalled before exca- 
vation was made for 
middle braces. 
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FIG. 2. View looking 


exterior 


down on 


by a Gradall 


crane 


< 


In foundation 


Chicago, 


A Sticky clay was pulled out 


hydraulic 


to where clamshell 
could pick it up from above. 
Note detail of bracing and 
the Drilled-In caissons. 


excavation 
for Harris Trust Building in 


three 


tiers 


of 


braces have been installed. 
Stress on upper braces was 
found to be more than the 


wall shows how hori- 
zontal 3-in. sheeting 
was fitted behind sol- 
dier beams and left 


to hold out earth and 


usual theory indicates while 
lower braces carried less. 


> 
Strain gages gave accurate 


make exterior form record of stresses in each 
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the nearby Inland Steel Company build- 
ing, Where the horizontal sheeting was 
placed between the front flanges of the 
soldier beams rather than 3 in. back of 
these beams. Flow from a great number 
of leaking water and sewer lines caused 
much of the settlement. Excavating to 
install the horizontal sheeting behind 
the beams on the Harris Trust job 
destroved the arching effect of the clay. 
A much greater load was placed on the 
sheeting, and in some eases this caused 
breakage and distress. As a 
quence the size of the wood sheeting 
Was increased to 4 in. at the 35-ft depth. 
On the Inland Steel job, where the 
sheeting was placed on the front flange 
and the elay formed an arch between 
the soldier beams within the flanges of 
the beams, there was no distress in the 
3-in. boards and street settlement was 
negligible. At Inland Steel the leakage 
from utilities also was negligible. 
The soldier beams were braced 
three tiers of 24-in. horizontal steel 
walers and 14-in. BP S® steel cross-lot 
braces spaced IS ft on centers. Design 
sheeting and not 
because of the many 


conse- 


by 


of such bracing Is 
easy to formulate 
conflicting earth-pressure theories. Ob- 
servations indicated that there is much 
more to be learned about soil pressures 

Estimates of the soil pressure against 
the sides of the cut made by different 
engineers ranged from a low of 20 tons 
per lin ft of exeavation 46.5 ft deep 
to a high of 65 tons per lin ft. There 
was also a wide range of opinion as to 
the distribution of pressure against the 
cut, varying from an equivalent hydro- 
static distribution to the trapezoidal 
form of Peck and Terzaghi. It 
decided to use a total load of 30 tons 


Wits 


Jack 
" stittener 


SIDE VIEW 


FIG. 3. In detail of pretesting assembly. 
two jacks react against the removable 
plate. Wedges placed at end of brace 
take load to release jacks. 


FIG. 4. Stresses in cross-lot brac- 
ing are indicated as determined 
by strain gages on two central 
tiers of bracing. The strain gages 
gave a different distribution of 
stress from that computed by con- 
ventional formulas. 
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per lin ft for exeavation 46.5 ft deep 
with the pressure distributed in a tra- 
pezoidal form, using 1.7 kips per sq ft 
as the maximum unit pressure. This 
criterion Was based on experiments and 
formulas developed by Dr. Ralph Peek, 
M.ASCE, on the Chieago subway, and 
also from measurements on braces con- 
ducted by Spencer White & Prentis on 
the Inland Steel Building in the same 
type of material. The waler steel was 
designed for a unit working stress of 
24,000 psi and the braces for 18,000 psi, 
reduced by the length factor. 

uncertainty as the 
pressures 


Jecause ot to 
amount and distribution of 
to be carried by the bracing svstem, a 
careful check of stresses in the braces 
was made during excavation using both 
electrical and The 
tress is affected by the method of ex- 


mechanical gages. 


cavation and installation. The brief de- 
scription Oot construction procedure here 
given will aid in evaluating the data 
ivallable. 

Three trestles were built the 


open area to provide access for the large 


over 


cranes that exeavated the clay, using 
elamshell buckets, and handled the steel 


bracing. These trestles were built. of 
steel girders carrying a 12-in. timber 
deck. The trestle was supported on 
bearing piles, which were fastened to 
the horizontal bracing to stabilize the 
strueture. 

The Chieago clay has the charac- 
teristic of being not only soft but very 
sticky; it will stand up in narrow win- 
drows or pinnacles under braces and 
walers, defving the efforts of the crane 
operator to remove them mechanically 
by clamshell. These windrows have in 
the past been cut out by hand labor and 
placed In piles accessible to clamshell 
buckets, a very expensive operation in 
Chicago where laborers receive 
day exclusive of insurance and the like. 
The clay is too soft to support crawler- 
mounted bulldozers, which quickly bog 
down. 

At the Harris Trust job this hand 
work was eliminated by using crawler- 
mounted Gradall exeavators working 
on wooden mats. These rigs use tele- 
scoping hydraulic booms and therefore 
ean do a great deal of work from one 
place, minimizing disturbance of the 
clay on which they rest. 


Installation 
prestressed 
sce 


< 


| bo 


stallation 


Completion of excavation 
estressed 


brace 


Middle brace 
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The Gradalls cut the clay under the 
braces, walers, trestles and between 
the soldier piles and eliminated prac- 
tically all the hand work experienced 
in previous work. Progress was speed- 
ed up to the point where 30,000 cu vd 
of clay was excavated in a two-week 
period, including the time for installa- 
tion of horizontal sheeting and the 
bracing. 

A definite plan for excavating and 
sequence for placing ot bracing Was 
established, with the clay exeavated 
about 12 ft below the first tier of braces 
at the center of the excavation, leaving 
wide berms slope, the slope 
starting 10 ft from the sheeting line. 
After the first-step excavation had been 
made to the prescribed grades and 
slope, the steel bracing was installed 
for an entire tier and prestressed to 
about 50 percent of the design load 
using two hydraulie jacks of 4%-in. 
diameter at a brace. The jacks oper- 
ated at a pressure of about 2,500 to 
3,000 psi. Jacks were placed between 
the flanges of the brace, reacting against 
a removable plate bearing on three 
1 &« 1 & 4-in. bars welded to the in- 


side of the web and flange. The load 
was transferred from the jacks to the 
brace by means of wedges placed at the 
end of the brace. See Fig. 3. 

Stresses in the steel cross-lot bracing 
were continuously measured and gave 
an excellent picture of the action of 
the bracing system. The graph, Fig. 4, 
indicates how the pressures increased 
as the exeavation progressed. The elec- 
trical strain gages were not too satis- 
factory as they were ultimately affected 
by the weather, and Whittmore strain 
gages were used for the duration of 
the excavation operation. 

{ comparison of the readings of the 
measured loads with the design loads 
(Fig. 5) indicated that there was gen- 
erally slightly less load per foot of cut 
than designed for. However the dis- 
tribution was not in accordance with 
the design criteria; the top brace re- 
ceived more load than that for which 
it was designed, and the bottom braces 
less load. This situation probably is due 
to the fact that the top braces are the 
first ones installed and have to be the 
sole supporting members for the adja- 
cent earth before the last brace is in- 


FIG. 5. Maximum loads on the braces were measured 
after completion of excavation and before concreting. 
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stalled. Measurements on other exeava- 
tions seem to bear out these results, 
which are contrary to the old Rankine 
theory, according to which the bottom 
braces develop the greatest loads. 

Strain-gage readings disclosed that 
the prestress load was dissipated in the 
clay in about a day, with only about 
50 percent of the prestress load re- 
maining in the brace. Temperature 
changes did not have very much ef- 
fect on the loads in the braces as added 
loads due to increased temperature ap- 
parently were also dissipated in the 
clay. 

This situation was changed however 
when subgrade was reached and_ the 
first 22 ft of the concrete basement wall 
was in place. The concrete wall en- 
eased the soldier beams and provided a 
solid reaction against the sheeting for 
the braces. The stress in the third tier 
of bracing then varied with the change 
in temperature. On a hot July day the 
load on one brace built up to 290 tons, 
or 50 percent more than the design 
load, necessitating installation of an- 
other brace. This stress build-up could 
be alleviated by pouring the concrete 
floor before conereting the walls, thus 
relieving the pressure on the lower tier 
of braces. 

The Inland Steel and Harris Trust 
foundations are of great value in giving 
a better understanding of how to work 
in Chicago clays. One of the most im- 
portant results is the value of strain- 
gage measurements during construe- 
tion and careful surveys of streets, 
adjacent buildings, and sheeting lines. 
These measurements gave the engineers 
an invaluable understanding of the 
earth pressures involved. 

Soil mechanies theory is so often 
based on small-seale laboratory tests, 
which are often erroneous, that these 
large-scale tests ean do much to ad- 
vanee the seience of foundation engi- 
neering. It should be standard proced- 
ure in large installations of this type to 
make these measurements and to share 
them with the engineering profession. 

The Harris Trust Building was 
designed by Skidmore, Owings & Mer- 
rill, architects and engineers, represent- 
ed at the site by David Dubin. Turner 
Construction Company is the general 
contractor, for whieh Clinton Hernan- 
dez, M.ASCE, is Chicago Manager: 
Charles Powell is general superinten- 
dent; and George Wheeler is Project 
Superintendent. Spencer, White & 
Prentis was the foundation subeon- 
tractor, with M. J. Muldowney as Job 
Superintendent and Max Sehaub, Job 
Iengineer, under the direction of Don- 
ald) MeKinley, A.M.ASCE, General 
Superintendent. Ralph Peck, M.ASCE, 
served as Soil Mechanies Consultant 
for Spencer, White & Prentis. 
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TWIN DOCK-SIDE TRANSIT SHEDS 
for San Diego 


JOACHIM E. LIEBMANN, M.ASCE, Chief Engineer, Port of San Diego, Calif. 
GREER W. FERVER, M.ASCE, Consulting Engineer, San Diego, Calif. 


Steel-frame structures of nearly 400,000 sq ft, fire and earthquake resistant, were built on soft fill for $4.86 per sq ft 


Each of San Diego’s twin transit sheds, shown here under 
construction, are 200 ft wide and 964 ft long, divided into four 
areas each 240 ft in length. Shoreward lie 43 acres of tideland 


Bute transit sheds, providing nearly 
400,000 sq it of covered storage area, 
ire features of the new $9.5 million 
Tenth Avenue Marine Terminal in 
San Diego, Calif., nearing completion 
this fall. The two buildings are de- 
signed to economically meet the strin- 
gent requirement of the Cotton Ware- 
house Inspection Service for Class A 
buildings. Each shed is 200 ft wide be- 
tween side walls and 964 ft long, di- 
vided by fire walls into four rooms, 
each 240 ft long. 

\ marginal-type wharf was chosen in 
preference to two equivalent finger 
piers. Approximately one-half mile long 
ind extending 1,000 ft from the bulk- 
head to the pierhead line, the wharf 
permits simultaneous berthing of nine 
ocean-going cargo ships. Shoreward lie 
another 43 acres of tidelands which la- 
ter will be developed for open or bulk 
cargo storage. Sites have been reserved 
for the future construction of two ware- 
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ocean-going ships. 


houses to provide 600 JOO sq ft of addi- 
tional storage space. 

A firm sand and clay bottom permit- 
ted use of gravity-type quay wall which 
provides an adjacent water depth of 37 
it. This massive wall in cross-section re- 
sembles a gravity dam with a vertical 
face and a 1:1 back slope. It was con- 
=tructed by the under-water placement 
of rocks weighing as much as 7 tons, 
and portland cement concrete. About 2 
million cu vd of dredged hydraulic fill 
was pumped behind the completed wall 

The pier embodies a number of in- 
novations and other notable features 
which include unusually wide dock- 
~ide aprons and spacious loading areas, 
and provision for simultaneous fueling 
ol cargo ships and discharge ol water 
ballast while eargo is being loaded and 
discharged. Tubular rubber fenders 
take the place of the creosoted wood 
fender system commonly employed. An 
elaborate and flexible underground elec- 
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available for cargo storage development. Marginal-type wharf 
about a half mile long permits simultaneous berthing of nine 


tric power distribution net and com- 
munication system 1s based on the in- 
stallation of one primary electric pow- 
er meter for the entire terminal. 

Exeept for minor details, the two 
transit sheds are alike. Columns are 
spaced at 60-ft intervals along the 
length of the building and are located 
to provide a 100-ft center aisle with two 
50-ft side aisles, (See Fig. 1.) This wide 
column affords a minimum of. inter- 
ference with traffic and also gives great 
flexibility of arrangement for storage 
purpose 2. 

Division walls between rooms are 12 
in. thick to provide protection against 
the spread of fire. They extend 5 ft 
above the roof and are returned 20 ft 
in each direction at the side walls. End 
walls are 8 in. thick. Precast longitudi- 
nal side-wall panels are of concrete 6 
in. thiek and were put into position by 
a erane. Doors of roll-up type are lo- 
cated in the center of each transverse 
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Design stresses were deter- 
mined on basis of simple 
end connections, but after all 
dead loads were in place, 
both chords of all trusses 
were connected to make 
them fully continuous. Also 
roof trusses were connected 
at both chords to side-wall 
columns as shown. 


Vacuum-grip device with equalizing pick-up enables crane 
to handle 20 X 28-ft concrete wall panel without overstressing. 
Panels rest on grade beam and are held against steel columns 


by stud bolts welded to columns. 


wall and in every other bay of the two 
long side walls, except at the fire-wall 
returns. Doors along the land side open 
onto a loading dock 15 ft wide. 

Shed roofs of poured-in-place gyp- 
sum are carried on steel purlins and 
steel roof trusses. Clear height under 
the trusses is 20 ft at the land side and 
22 ft at the water side. The gypsum 
roof is waterproofed with a 15-year 
bonded built-up roof with crushed-rock 
topping. 

In view of some expected settlement 
of the newly dredged fill, a flexible type 
of interior pavement was chosen. It 
consists of a base course 9 in. thick, of 
crusher-run aggregate, and an asphal- 
tic concrete surface course 3-in. thick, 
of 40 to 50 penetration. This was fin- 
ished with a double squeegee applica- 
tion of jet-fuel-resistant seal to fill sur- 
face voids and afford maximum protec- 
tion against solvents. 

The buildings have no skylights or 
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- Field connection ' 12" pipe — 


- 3" asphaltic concrete 


base 


Land side 


CROSS-SECTION 


12" concrete Field connections 


4 @ 60'=240' 
TYPICAL LONGITUDINAL SECTION 


FIG. 1. Columns are spaced at 60-ft intervals along length of building and are 
located to provide a 100-ft center aisle and two 50-ft side aisles. Wide column 
spacing yields greater flexibility of arrangement for storage purposes. 
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monitors and, except for cargo check- 
ers’ offices and toilet rooms, are com- 
pletely without windows. It was felt 
that, if used at all, enough skylights 
and windows should be installed to 
make unnecessary the use of artificial 
light during normal daylight hours. 
Such daylighting would not only be a 
costly item but would interfere with 
the action of the roof diaphragm and 
would require additional lateral roof 
bracing. Instead, plans call for a fluor- 
escent lighting system which is expected 
to give a minimum light intensity of 
7 ft-eandles at floor level. 

Provisions were made in the roof of 
each compartment for the future in- 
stallation of four power vents. The 
buildings are sprinklered throughout. 
Longshoremen’s toilets and transformer 
vaults are located at regular intervals 
on the water side of the buildings. 
Above these are the offices for cargo 
checkers. These interior structures are 
of conerete block for the first Story with 
concrete-slab second floors and wood 
stud and plaster for the second story. 

The requirement for a Cotton Ware- 
house Inspection Service rating of Class 
A was a controlling factor in limiting 
room areas, in determining the thickness 
and height of fire walls, in selecting 
concrete for exterior walls, in the use 
of sprinklers throughout, and in de- 
termining the size, number, and loca- 
tion of openings. On the basis of ex- 
perience with other buildings in the 
harbor area, it had been decided to use 
a steel roof-supporting structure to ob- 
tain the long spans required with a 
minimum dead load. 

Since speed of construction was an 
important factor, it was decided to let 
a separate structural-steel contract so 
that the steel would be ready for erec- 
tion as soon as the foundations and 
main walls had been constructed. Be- 
fore the steel design could be carried 
out, however, it was necessary to decide 
what the roof deck would be and how 
best to handle earthquake loadings. 

fecords indicate that San Diego has 
several times been shaken by earth- 
quakes of remote origin. Earthquake 
intensities of about 6 on the modified 
Merealli scale have been recorded and 
an intensity of about 7 is probably the 
greatest in recorded history. Old build- 
ings in San Diego that have obviously 
never endured a major shake indicate 
that none has been experienced in the 
past 60 or 70 years. Common sense and 
experience elsewhere dictate, however, 
that such records do not preclude the 
possibility of a major disturbance. 

Accelerations are thought to be much 
higher during many earthquakes than 
those prescribed by the Uniform Build- 
ing Code. It is believed that one of the 
most important reasons structures suc- 
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cessfully resist these accelerations is be- 
cause they have ability to absorb energy 
internally by frietion between the parts, 
by elastic deformations, or by plastic 
deformations not causing structural 


failure, so that they can damp = im- 
pressed vibrations and thus minimize 
or escape damage. Other important con- 


siderations in the ability of a structure 
to resist seismic action are the type of 
soil and foundations under it and the 
relationship between the frequency of 
the ground vibration and the response 
frequency of the building. 

An examination of the proposed plan 
of the sheds indicated that the trans- 
verse fire walls and end walls would 
provide very strong resistance against 
transverse horizontal forces. Also, the 
required returns at the ends of these 
walls could be used to resist longitu- 
dinal forces. 
able length of the buildings and the 
differential settlements 
along the side walls it was not believed 
desirable to make the side walls struc- 
turally continuous, especially since it 


Jecause of the consider- 


possibility of 


Was not necessary to use them to re- 
sist longitudinal forces. Tf the trans- 
verse walls with their end returns were 
to resist all seismic forces, means would 
be needed to transmit the reactions of 
the roof and side walls to these walls. 
There are various ways of doing this, 
but usually the easiest and most eco- 
nomical way is to design the roof deck 
as a diaphragm to distribute horizontal 
forces in shear. 

In selecting the roof-deck material 
then, the following criteria were con- 
~idered: 

1. Strength to transmit 
forces 

2. Good vibration damping ability 

3. Fire resistance 

4. Light weight to minimize both 
seismic and foundation loads 

5. A reasonable first cost and low 
maintenance cost 

6. Ease of insulation or ability to af- 
ford some measure of thermal insula- 
tion of itself 

7. Availability and speed of installa- 
tion 

Several types of roof deck were con- 
sidered, including plywood, steel deck, 
lightweight concrete, and poured-in- 
place gypsum. The gypsum deck was 
chosen because it best fulfilled the re- 
quirements. The “Report on Tests of 
Poured Gypsum as a Horizontal Dia- 
phragm,” prepared by 8. B. Barnes, M. 
ASCE, Structural Engineer of Los 
Angeles, indicates that gypsum can be 
used at a much higher shear value than 
is allowed by the Uniform Building 
Code and that it performs well under 
dynamic loading. Its fire resistance has 
been shown by tests and experience. 

As designed, the gypsum roof con- 


horizontal 
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sists of a 2-in. poured fill over sheet- 
rock from board in. thick, rein- 
foreed with 6 x 6, 10/10 galvanized 
wire mesh. The boards are laid between 
steel-bulb tees which in turn are welded 
to the roof purlins 32 in. on centers. 
Purlins are 8 ft 4 in. on centers and are 
so connected as to act continuously for 
the full length of each room. 

The gypsum is heavily doweled into 
the transverse walls and is anchored to 
S-in. wide-flange struts extending con- 
tinuously along each edge of the roof. 
The struts in turn are anchored to the 
returns of the transverse walls, so that 
they act to transmit longitudinal forces 
to the walls directly and also as chords 
of the diaphragm for forees acting 
transversely, 

An acceleration of 20 percent, instead 
of the 13.3 pereent stipulated by the 
Uniform Building Code, was used for 
the design of the roof and for the build- 
ing as a whole. This reflected the de- 
signers’ anxiety 
ditions and the probable reaction of 
the structure to seismic vibrations. In- 


concerning site) con- 


terestingly enough, the increase in seis- 
mic faetor had little effect on the cost 
of the building. 

Onee the roof material was selected, 
attention was turned to completing the 
design of the structural steel. Column 
locations were determined on the basis 
of building use, and these in turn de- 
termined truss spans. Trusses were ar- 
ranged to use a combination of canti- 
levered spans supporting huge spans so 
that positive and negative bending mo- 
ments would be balanced. Carrying 
trusses were supported at all transverse 
walls. Intermediate columns were re- 
quired by the Harbor Department. to 
be pipe of 12-in. diameter, concrete 
filled for protection against damage 1 
struck by the heavy fork-lift trucks 
used to transport the baled cotton. Steel 
columns were provided at the side walls 
so that the structural steel could be 
erected ahead of the walls and also so 
that the side walls would be structurally 
independent of the building. 

A noteworthy feature of the steel 
design is an adaptation of what the 
Navy calls “slanted design,’ now  re- 
quired for many Navy projects and 
aimed at improving blast resistance. All 
trusses were first simply connected to 
each other and to the columns, and 
design stresses were determined on the 
basis of these simple end connections. 
Later, after all dead loads were in place, 
including the gypsum deck, the tar and 
gravel roof, and the sprinkler system, 
both chords of all trusses were con- 
nected to make them fully continuous, 
and roof trusses were connected at 
both chords to side-wall columns. 

By this means a considerable reserve 
strength is obtained at small cost. At 
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the same time, the design difficulties 
and uncertainties involved propor- 
tioning continuous trusses are avoided. 

Total weight of steel for the job was 
1,047 tons, or 5.4 pst. 

While the structural steel design was 
heing completed and prepared for bid- 
ding, the problems of constructing the 
buildings on newly dredged fill) were 
studied, The area is underlain by an- 
cient compressed sediments of great 
depth and of high bearing value, the 
topmost laver being a hard brown clay 
of varving thickness. These aneient 
sediments have been covered along the 
shore by more recent sedimentary de- 
posits. The site of the pier is at the 
mouth of a creek where the alternating 
erosion and deposition resulting from 
the discharge of flood waters have re- 
sulted in a highly irregular deposit, as 
ix the ease with other streams entering 
San Diego Bay. At the site the bay 
bottom was covered with from 3 to 5 
it of very soft mud. 

Dredged fill had already been placed 
over part of the pler area directly over 
the mud. This fill, taken from further 
cut in the bay, consisted of sandy ma- 
terial which contained some clay and 
inclusions of gravel and 
shells. These sands were well inter- 
-persed with elay balls pieked up when 
the dredge cutter worked into the hard 
elavs below the sand. 


occasional 


Test piles were driven in the fill near 
the building site soon after it was de- 
posited. Monthly surveys of the eleva- 
tion of these piles indicated that a slow 
but steady settlement was occurring on 
the order of 144 to 1 in. per vear. This 
Is believed to be caused both by com- 
paetion of the sands placed under water 
and by compression of the laver of soft 
mud, 

Pile foundations were an obyious so- 
lution to the problem but piles are @X- 
pensive. It was felt that if clean sand 
could be obtained for the rest of the 


fill, which eneompased most of the ac- 
tual building site, it might be possible 
the sand sufficiently to 
make piles unnecessary. Various ideas 
were explored, such as flooding, pro- 


to compact 


viding a temporary surcharge, and 
blasting to vibrate the sand. Then a 
process called vibroflotation was tried. 

This process was tried at sites of 
previous drillings where soil densities 
had been measured. After the attempt- 
ed compaction was completed, addi- 
tional test holes were put down and 
new samples taken. The results were 
inconclusive. Densities were greatly 
increased in parts of the fill with a low 
clay content, but little improvement 
was noted where much clay was in evi- 
dence. 

Since the only clay-free avail- 
able was outside the planned dredging 
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area and could not be economically ob- 
tained, it was finally decided that piles 
would have to be used. An investiga- 
tion of the cost and suitability of vari- 
ous pile types led to the decision to use 
steel shells with cast-in-place concrete. 
Little waste would be involved as a re- 
sult of indeterminate cutoff lengths re- 
sulting from the irregular bottom. The 
shells could readily be inspected after 
driving. Bearing capacities were ade- 
quate, and good shear strength could 
be developed by reinforeing the con- 
erete core. 

For each shed, 370 Raymond. step- 
taper piles with 10-in. tips were used. 
They were required to be driven to a 
minimum depth of 40 ft or to a re- 
~istunee of 35 tons, based on the ENR 
formulas ~ingle-acting steam 
hammer with «a 5,000-Ib ram and a 
minimum energy of 15,000 ft-lb per 
blow. Piles were specified to be jetted 
through the fill and soft mud and driv- 
en a minimum of 10 ft into the origi- 
nal bay bottom. Actual driving resist- 
ances, based on the use of the formu- 


Using a 


la, far exceeded the minimum require- 
ment in all eases. 

Conerete for piles contained 615 sacks 
per eu vd and was vibrated in place. 
It was reinforeed with four No. 6 bars 
running the full length of the pile and 
tied with a continuous taper spiral of 
No. 5 wire at a 6-in. piteh. It was 
thought desirable to develop as much 
column strength in the piles as prae- 
ticable. Because of the laver of soft mud 
under the fill, it was considered possi- 
ble that the fill in settling might ex- 
ert a downward force on the piles. 
Some of the piles were required to sus- 
tain uplift in the event of an earth- 
quake and it was essential that these 
contain longitudinal tensile steel. 

Reinforced concrete pile caps were 
used for interior column foundations 
and for transverse walls where piles 
were placed groups. Transverse 
walls were placed directly on the sand 
between pile caps and were designed to 
act as deep beams in spanning between 
support points. 

There is a single row of piles along 
each side wall, one pile under each steel 
column, and groups of piles at the re- 
turns of the transverse walls where 
strong seismic loads must be sustained. 
A longitudinal grade beam, to act as a 
strut, connects the tops of the piles. 
This beam provides a seat for the side- 
wall panels as well as for the steel col- 
umns. 

End walls, designed to resist seismic 
loads perpendicular to the planes of the 
walls, also sustain some vertical roof 
load. They exceed the require- 
ments for bearing walls, but since the 
roof load is a small fraction of the 
weight of the walls themselves, this 
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was ignored and the walls were consid- 
ered to be non-bearing. Pilasters were 
provided where carrying trusses frame 
in, and on each side of the center door, 
where the weight of the wall is carried 
to piles below. 

Interior fire walls, made 12 in. thick 
to satisfy the underwriters, comply with 
the h/d requirements but otherwise 
are handled the same as the end walls. 
One special requirement of the Cotton 
Warehouse Inspection Service was that 
two buttresses be provided the 
length of each fire wall. These are re- 
quired to be 2 ft 6 in. in the direction 
of the wall and 6 ft perpendicular to 
the wall. They were placed half on 
each side of the walls and located un- 
der the carrying trusses. These but- 
tresses are intended to sustain the wall 
against overturning in the event of a fire 
involving collapse of the roof. 

Side-wall panels are designed as tilt- 
up slabs 20 ft long and 28 or 30 ft 
high depending on whether they are 
landside or waterside. Panels rest on the 
grade beam and are held against the 
~teel columns by stud bolts welded to 
the columns. The bolts pass through 
the gaps between panels. Galvanized 
steel plates, extending the full height 
of the wall, are placed over the studs 
and bolted in place. 

Plastie sealing compound, laid in rib- 
bons along each edge of each plate, 
provides a weather seal at this joint. 
Panel tops are attached to the eave 
strut by clips designed to adjust to 
movement in the plane of the wall and 
also to resist movement perpendicular 
to the plane of the wall. This method 
of construction proved to be cheaper 
than the conventional method of using 
a ecast-in-place conerete column be- 
tween panels. 

The general contract for the two 
transit sheds was $1,467,251.00 while 
the structural steel work, under a sep- 
arate contract, required an additional 
expenditure of $419,260.00. Based on 
the area of 387,882 sq ft, this resulted 
in a total average unit price of $4.86 
per sq ft. Structural steel was fabri- 
cated and erected by the Pacifie Iron 
and Steel Corp. of Los Angeles. F. E. 
Young Construction Co. of San Diego 
was the general contractor on the 
buildings. 

Design of the terminal, including 
basie design of the transit sheds, was 
carried out by the Harbor Engineering 
Division, with J. E. Liebmann, M. 
ASCE, Chief Engineer, under the jur- 
isdiction of the San Diego Harbor 
Commission and John Bate, Port Di- 
rector. Structural design was performed 
by Greer W. Ferver, M. ASCE, in asso- 
ciation with the architectural and en- 
gineering firm of Freeland & Bird of 


San Diego. 
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Engineering research in the HIGH ARCTIC 


FREDERICK F. IRVING, J.M. ASCE, Captain, Corps of Engineers, U.S. Army Engineer Arctic Task Force 


Some of the most unusual and exten- 
sive field research in engineering today 
is being carried out in northern Green- 
land by the U.S. Army Engineer Arc- 
tic Task Force. During the 1957 sum- 
mer season, from May to September, 
no fewer than 22 different research 
projects were in operation, carried out 
by a team composed of the 298 men 
of the Engineer Arctic Task Force and 
approximately 150 civilian scientists 
and technicians from the Snow, Ice and 
Permafrost Research Establishment of 
the Corps of Engineers, from the Wa- 
terways Experiment Station, and from 
the Arctie Construction and Frost Ef- 
fects Laboratory. 

To understand the full importance 
of this research program in arctic en- 
gineering it is necessary to look for a 
moment at Greenland itself. Greenland 
is the earth’s most northern land area 
of any appreciable size ; it is about 1,600 
miles long and approximately 650 miles 
wide at its broadest point. More than 
anything else it resembles a bowl of 
ice, with the coastal mountains form- 
ing a rim of land averaging about 15 
miles in width. The ice in the center of 
the central plain is almost two miles 
thick. Temperatures northern 
Greenland vary from +40 deg F in 
mid-summer on the land areas to as 
low as —70 deg F on the ice-cap in 
mid-winter. Wind velocities often reach 
125 miles per hour in severe storms. 

The mean annual precipitation is on 
the order of several feet of snow, and 
since in the central area loss is negli- 
gible, a load of millions of tons is 
added to the ice-cap each year. Pres- 
sures created by this additional load 
consolidate the underlying layers of 
snow and cause the ice thus created 
to flow slowly towards the edges. The 
rate of flow varies from approximately 
zero at the center to several feet per 
hour at some coastal glaciers. 

On the west coast of Greenland, the 
U.S. Air Force has established Thule 
Air Base, which lies on the coastal 
strip of land some 700 miles above the 
Arctic Circle. The geographical advan- 
tages of this location to the defense of 
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For Undersnow Camp, a construction project 220 miles out on Greenland’s ice-cap, 
trenches were excavated by Swiss “Peter” snow plow (near right), and roofed over 
using two types of wooden trusses covered with pliofilm and corrugated steel arches, 
as seen in other two views at top right. Ice-cap here is about two miles thick. 


the North American continent are im- 
mediately obvious upon glancing at a 
map of the northern hemisphere. How- 
ever, the problems of construction, 
transportation, and supply on the ice- 
cap itself have until now limited the 
use that can be made of the great ice- 
covered area of Greenland. Further- 
more, construction could be consider- 
ably cheaper in arctic regions than 
heretofore if a way could be found to 
use natural materials—snow, ice and 
frozen ground—to the maximum. The 
Engineer Arctic Task Force and asso- 
ciated agencies have the purpose of 
solving some of the problems posed by 
construction in the high arctic 

The Task Foree base, Camp Tuto, is 
a cluster of insulated 
called located on the 
coastal gravel strip at the edge of the 
ice-cap 12 miles from Thule Air Base. 
This camp acts as a center for research 
projects carried out along the edge of 
the ice-cap and as a staging area for 
supplies and equipment to support 
projects conducted at any of the three 
camps maintained by the Task Force 
on the ice-cap itself. The quantity and 
variety of equipment maintained and 
operated out of Camp Tuto would do 
credit to a good sized construction 
firm. In addition to bulldozers, graders, 
and heavy trucks, there is a large 
quantity of specialized equipment that 
ranges from a Swiss “Peter” snow plow 
to delicate micrometeorological equip- 
ment to measure minute changes in 
wind and temperature at varying 
heights above the ground. All this 
equipment is needed to carry out the 
various research projects. 


canvas huts, 
Jamesw avs,” 


The Undersnow Camp 


The Undersnow Camp is an example 
of one construction project on the ice- 
cap. The objective was to build a camp 
suitable for year-round occupancy and 
of simple and inexpensive design. Al- 
though constructed as a research proj- 
ect, this camp at Fistelench, 220 miles 
out on the ice-eap, is valuable for op- 
erational use. From it other research 
operations can be carried on. 
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Construction of the camp was begun 
by eutting a trench in the snow 8 ft 
deep and 20 ft wide using the Swiss 
“Peter” rotary snow plow. The trench 
was 600 ft long and was to house per- 
sonnel and eamp utilities when com- 
pleted Subsequent trenches were cut 
parallel to the first one for the main- 
tenance of vehicles and to house gen- 
erators, and all main trenches were 
smaller trans- 
verse trenches. The main trenches were 
then roofed over using two different 


connected together by 


types of wooden trusses and a corru- 
gated steel arch roof for the mainte- 
nance trench. The wooden trusses were 
covered with 1-in. lumber and _ pliofilm 
used as a roofing material to seal out 
No support was used for 
the vertical snow walls of the trenches, 
and the trusses were merely supported 


blowing snow 


on runners placed along the edges of 
the trenches. The purpose of these 
main roofs over the trenches was to 
take the snow load, which is approxi- 
mately 3 ft per year. 

Housing inside the trenches was ol 
the Jamesway-hut type. These insu 
lated canvas structures are entirely pre- 
fabricated and can be easily erected or 
taken down, but are not designed to 
take heavy snow loads. 

All important structural features of 
the camp were instrumented and meas- 
ured so that it would be possible to de- 
termine the shortcomings of the trusses 
and construction methods used. It is 
estimated that, after three years, snow 
accumulation over the camp will make 
it unsuitable. At that time, however, all 
the Jamesway huts and other impor- 
tant equipment and materials will be 
salvageable and can be moved to an- 
other location. The only loss will be 
the trench roofs themselves, which will 
eventually collapse under the weight of 
snow above them. 


The Ice Tunnel 


Another project with unusual con- 
struction features is the Ice Tunnel. 
This was begun in 1955 by going into 
the ice cliff near Camp Tuto using only 
picks and shovels. The first year prog- 
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ress was only 500 ft, but in 1956 a nar- 
row-gage mine railway was installed to 
earry out the iee, and in 1957 a stand- 
ard-ty pe coal-cutter was used to speed 
the mining, with complete success. The 
tunnel itself was extended to a length 
of 1,149 ft and two large experimental 
rooms were constructed approximately 
30 ft by 100 ft in size. These rooms 
have been fully instrumented with 
gages to show the rate at which the 
roof and walls deform, a subject which 
has been little explored but which is of 
vital importance in planning practical 
uses for under-ice construction. Ice 
acts much like thick molasses when 
it is under pressure so that an exeava- 
tion in the ice-cap slowly closes in on 
all sides. 

The advantages of the Iee Tunnel 
for possible year-round living quarters 
are not immediately apparent and its 
constant temperature of 14 deg F 
seems unpleasantly cold to someone 
not aequainted with the area. How- 
ever, during the Greenland winter, 
when temperatures drop to —60 deg F 
and winds approach 125 miles per hour, 
the windless 14-deg Ice Tunnel is a 
practical and desirable location. Insu- 
lated buildings to house personnel 
would need little structural strength 
and could provide maximum comfort 
at minimum cost. 


Fuel stored in ice 


The possibility of storing food in 
under-ice chambers has of course been 
known for a number of years. Over the 
winter of 1956-1957, however, the Engi- 
neer Arctic Task Force demonstrated 
the feasibility of storing fuel in the ice 
by placing aviation gasoline in two 
small pits inside the Ice Tunnel. No 
lining at all was used and the covers 
for the pits were merely a makeshift 
arrangement of lumber. Nevertheless, 
loss was negligible and tests on samples 
of the gasoline, though incomplete, in- 
dicate that it was in as good condition 
when removed as when it was placed 
in the ice. It is possible that it was in 
better condition when removed, since 
any moisture present in it would have 
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Oil drums are placed on pile-sup- 
ported platform for a load test on 
ice. Accurate surveys established 
amount and rate of settlement. 


Ice tunnel has yielded valuable 
data to investigators. In an area 
where winds approach 125 miles 
an hour and temperatures drop 
to -60 deg F, tunnel is windless 
and has constant temperature of 
14 deg F. 
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From two to three feet of gravel fill makes a satisfactory road on Greenland’s ice cap. 
Natural ice ramps are impassable in summer because of severe melting and runoff. 


frozen out on contact with the ice 
walls of the storage pit. 

The structural potentialities of ice 
are in many ways similar to those of 
rock. However ice also acts as a plastic 
and flows very slowly under stress. This 
and other characteristics are all de- 
pendent upon the crystal structure of 
the ice, which varies depending on the 
pressure it is under and its method of 
formation. 


Ice samples tested 


The present experimental Ice Tunnel 
goes through no fewer than five types 
of ice in its 1,149 ft of length. A sec- 
ondary project therefore is concerned 
with taking core and beam samples 
from the tunnel and testing them just 
as any other construction material 
might be tested. These samples must 
of course be classified as to their erystal 
structure and this, as well as other 
testing, is done in a small room, or 
“jee-lab,” dug in one wall of the tunnel 


itself. Normal temperatures are thus 
maintained in the samples and. their 
properties are prevented from changing 
while they are being tested, 


The Approach Roads project 


The Approach Roads project, begun 
in 1954, is an investigation of the meth- 
ods and materials necessary to con- 
struct roads on ice. The main section 
is the Ramp Road which provides ac- 
cess to the we-Cap by wav of the nat- 
ural ice ramp near Camp Tuto. This 
is a project of practical as well as re- 
search value at the present time, since 
the ice ramp, without improvement, is 
impassable even to tracked vehicles 
during the summer months because 
of severe melt and resultant runoff 
streams. The road was added to in 
1955 and 1956 until it is now three 
miles long. 

Various materials and thicknesses 
were tried and it appears that from 2 


to 3 ft of gravel All on ice is satisfae- 


Where snow-melt streams occur, a half-round culvert has proved better than 
normal type, which is quickly undermined by melting ice. 
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tory. This fill serves as an insulating 
blanket to keep the ice below from 
thawing. Ditticulties occur at the edges, 
which slough off when melt occurs on 
the uneovered ice. The most practical 
approach found to this problem is to 
extend the slopes to form berms 50 ft 
wide along each side of the road. 
Where the road crosses the melt 
streams at night angles a method must 
be found to carry the water under the 
road. Normal 
useless from undermining due to the 
melt of the iee. Half-round culverts 
work better since they allow the stream 
to erode its channel as the surrounding 
ice melts down. Additional research 
still remains to be done on this prob- 
lem which, although it looks simple at 
first thought, is unusual and peeuhar 


cuiverts soon become 


to lee-cap roads, 

Other projects of the Corps of Engi- 
neers in Greenland inelude eore dnill- 
ing, snow compaction to improve tech- 
niques for building snow runways, 
electronic trail marking to enable trae- 
tor trams to operate under “white-out” 
conditions, vehicle performance tests, 
studies of explosives to develop reliable 
criteria governing their use in ice, and 
pile load tests to obtain data for design- 
ing pile-supported buildings on snow. 

The unusual topography and severe 
climate of Greenland present many 
difficult engineering and military prob- 
lems. The U.S. Army Engineer Arctic 
Task Force and all agencies partieipat- 
ing in the Greenland research program 
are dedicated to conquering this last 
frontier and its engineering challenges. 

For technical data and information 
on the research projects discussed above 
the writer wishes to acknowledge the 
assistance of the following agencies: 
Snow, Ice and Permafrost Research 
Establishment, U.S. Army Corps of 
Engineers, Wilmette, Tll.; Waterways 
Experiment Station, U.S. Army Corps 
of Engineers, Vicksburg, Miss.: and 
the Aretie Construction and Frost Ef- 
fects Laboratory, New England Divi- 
sion, Corps of Engineers, Boston, Mass. 
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Until his death on July 14, 1958, Mr. 
Blanks was Chairman of the Reinforced 
Concrete Council. This article has been 
prepared from the report on the Council 
by him and Dr. Hognestad, which ap- 
peared in the Proceedings of the Amer- 
ican Railway Engineering Association, 
Vol. 59, 1958. 


The need for a fundamental change in 
the theory underlying reinforced con- 
crete design, to bring it into line with 
the actual inelastic properties of con- 
crete and reinforcing steel, was recog- 
nized in this country shortly after 
World War IT. And it was this need that 
was responsible for the birth of the Re- 
inforeed Concrete Research Council. 
The elassical theory of reinforced con- 
crete design was developed some sixty 
vears ago when reinforced concrete was 
a revolutionary, new material. The the- 
ory was based on the idealized elastic 
behavior of the component materials— 
concrete and steel. Though oversimpli- 
fied, this theory of elastic working stress 
served us well indeed in the past, as is 
shown by the fact that the production 
of portland cement in the United States 
rose thirty-fold between 1900 to 1956— 
from about 10 million barrels to over 
300 million barrels—as structural con- 
crete grew from an engineer's toy to an 
Important part of our technology. 
Through half a century of practical 
experience and laboratory investigation, 
knowledge regarding the strength and 
behavior of concrete structures was 
vastly enlarged. To some extent, this 
progress was reflected in design practice 
by periodic adjustments and modifiea- 
tions of the elastie theory. Thus the 
original simplicity of the classical theo- 
ry, based as it was a long time ago on a 
few fundamental assumptions, was 
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THE REINFORCED CONCRETE RESEARCH COUNCIL 


Past achievement and future promise 


EIVIND HOGNESTAD M,. ASCE, Manager, Structural Development Section, Portland Cement Association, Chicago, Ill. 


ROBERT F. BLANKS, M. ASCE, Vice President and General Manager, Great Western Aggregates, Inc., Denver, Colo. 


largely lost. It beeame clear that the 
elastic theory was good enough in the 
past, but entirely inadequate for the 
future. 

Then, in 1944, a subcommittee of the 
Committee on Masonry and Reinforced 
Conerete was formed in the Structural 
Division of the American Society of 
Civil Engineers. The subcommittee 1m- 
mediately commenced a study of the 
adequacy of the new inelastic design 
theories, and it became evident that a 
great deal of new experimental research 
was needed. 

Such was the situation when the Re- 
inforeed Concrete Research Council was 
organized in 1948. Fundamental re- 
search in our universities had brought 
into being the nucleus of a new design 
theory known as ultimate strength de- 
sign. To develop this theory to a stage 
of practical significance and usefulness, 
three things were needed: (1) an or- 
ganized cooperative effort, (2) scientific 
planning and guidance, and (3) eco- 
nomic support of experimental investi- 
gations. In short, a hard push forward 
Was required, a push that could not be 
accomplished by any single one of the 
interests involved. 

The formation of a Research Council 
was approved by the Board of Directors 
of the American Society of Civil Engi- 
neers early in 1947, and the organiza- 
tion and financing of the Council was 
completed about a year later. the Coun- 
ceil is an independent organization un- 
der the sponsorship of the Engineering 
Foundation. It consists of some two 
dozen representatives of technical soci- 
ties, government agencies, trade associa- 
tions, outstanding engineering organi- 
zations, and several universities. 

The Council obtains funds from the 
Engineering Foundation and several in- 
terested organizations, so that each 
contributor receives many times the re- 
search value of his individual contribu- 
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in basic research 


tion. The total value of research spon- 
sored by the Council is now approaching 
half a million dollars. 

This research work is guided by the 
Council membership, all experts in their 
fields; and small task committees care- 
fully follow each individual investiga- 
tion or project. The actual project work 
has usually been done in universities, 
which through Council sponsorship not 
only get a laboratory job well done, but 
also make a most valuable contribution 
to our nation’s future by training stu- 
dents to become the scientists and en- 
gineers of tomorrow. The results of 
projects sponsored by the Council have 
been published in technical journals and 
also in a series of ten bulletins available 
free from the Engineering Foundation, 
29 West 39th St., New York 18, N.Y. 


A milepost past 


Organized in this manner, the Rein- 
forced Conerete Research Council set 
out ten years ago to push past a mile- 
post in the history of reinforced con- 
crete design. The immediate broad ob- 
jective was to reexamine critically the 
basis for reinforced conerete design 
methods, and to develop a new theory 
of design into a workable form intended 
to replace the elastie concepts that had 
been in use for many years. To reach 
this goal, many research projects were 
initiated, sponsored, and carried to a 
successful completion. We shall not 
dwell on the details of those projects 
here, but instead shall ask a question, 
“What were their final effects on engi- 
heering practice?” 

In 1955, a Joint Committee on Ulti- 
mate Strength Design of the American 
Concrete Institute and the American 
Society of Civil Engineers submitted a 
final report completing its assignment 
“To evaluate and correlate theories and 
data bearing on ultimate-strength de- 
sign procedures with a view to estab- 
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lishing them as accepted practice.” 
These Joint Committee studies were 
based largely on experimental data and 
theories obtained through Reinforced 
Concrete Research Council sponsorship. 
The Building Code Committee of the 
American Concrete Institute then took 
a historic step, stated in one and one- 
half lines under Design Methods. This 
statement now appears in the 1956 ACI 
Building Code as “The ultimate 
strength method of design may be used 
for the design of reinforced concrete 
members.” For ready reference, an ab- 
stract of the Joint Committee Report 
was appended to the Building Code. 

Thus an entire family of improved 
design concepts were developed and 
made available for practical use. Better 
and more economical concrete struc- 
tures have resulted, even when custom- 
ary materials and construction methods 
are used. 


Two promising trends 


In addition, applications of ultimate- 
strength design have already led to two 
trends that hold great promise for the 
future. By its realistic and accurate ap- 
praisal of the structural performance of 
unusual concretes and reinforcing steels, 
ultimate-strength design has initiated 
a trend toward high-strength con- 
cretes and reinforcing steels. The Amer- 
ican Society for Testing Materials is 
now in the process of revising reinforc- 
ing steel specifications. New steels with 
strengths about twice those now com- 
monly used will probably be included 
in the new specifications. This develop- 
ment, and the companion trend toward 
high-strength concretes, are pointing to- 
ward the light, graceful, and economi- 
cal concrete buildings and bridges of to- 
morrow. New projects sponsored by the 
Council are in progress to speed this de- 
velopment. 

A second trend is related to the rapid 
growth of a new industry—the precast 
concrete industry. The potentialities of 
precasting go far beyond the mere con- 
cept of casting a member at ground lev- 
el rather than several stories up in the 
air, or in a factory on a river bank in- 
stead of in mid-stream. These potential- 
ities result in a large part from the ad- 
vantages of mechanized mass-produc- 
tion methods that permit repeated use 
of forms and equipment, as well as the 
strict controls of manufacture necessary 
to use high-quality materials to the best 
economic advantage. 

Careful design down to the smallest 
detail becomes of great importance 
when a member is to be made not once, 
but dozens and even hundreds of times 
—when a heavy investment goes into a 
mechanical manufacturing process. 
Therefore there is hardly any other way 
of designing for mass production than 
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to use every trick available in the field 
of structural concrete technology. Only 
the best and most refined design pro- 
cedures, such as those based on research 
brought about by the Council, are good 
enough to mass produce products that 
will effectively perform the function in- 
tended in the design, and at the same 
time be as economical as possible. 

In this manner, the immediate broad 
objectives of the Reinforced Concrete 
tesearch Council were accomplished, 
and the Council turned to other tasks. 
Soon after the initial projects were 
started, it became evident that the 
Council offered an unusual opportunity 
to foster, correlate and sponsor other 
needed research in reinforced concrete. 
A Joint Committee on Shear and Di- 
agonal Tension of the American Con- 
crete Institute and the American Socie- 
ty of Civil Engineers was formed in 
1950. A chain of research projects was 
planned, sponsored, and completed as a 
result of cooperation between this com- 
mittee and the Council. This year the 
Joint Committee on Shear is preparing 
its final report completing its assign- 
ment, “To develop methods for design- 
ing reinforced concrete members to re- 
sist shear and diagonal tension consist- 
ent with the new ultimate strength de- 
sign methods.” Again an important re- 
port is being based largely on test data 
and theories developed through Council 
sponsorship. 

Similar cooperation with technical 
committees led to projects directed to- 
ward improved design methods for re- 
inforeed concrete floor and bridge slabs. 
The Council is also sponsoring research 
in the fields of prestressed concrete, 
folded-plate structures, and several oth- 
ers. It has been found that the Council 
can also function to shorten the lag be- 
tween research and practice by acting as 
a liaison agency between research agen- 
cies and technical committees of the 
American Railway Engineering Associ- 
ation, the American Society of Civil En- 
c*eers, the American Concrete Insti- 
tute, and similar organizations. The 
scope of activities of the Council has ac- 
cordingly been broadened to encompass 
the entire field of reinforced concrete re- 
search. 


What of the future? 


We have reviewed the past and pres- 
ent activities of the Reinforced Concrete 
Research Council. It seems fitting also 
to look at the future, though this can be 
done only on the basis of the personal 
views of the writers. Since the Council 
began to function ten years ago, re- 
search carried out by industry through 
trade associations has increased greatly. 
For example, the Association of Ameri- 
can Railroads has constructed elaborate 
structural research facilities, and a large 
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new Structural Laboratory was occu- 
pied last March at the Portland Cement 
Association Laboratories in the suburbs 
north of Chicago. Though this in- 
creased research activity was catalyzed 
to a considerable extent by the reward- 
ing results of Council activity, it is fair 
to ask, “Does the Council have a future 
mission in spite of these changes on the 
research scene?” 

To the writers the answer is emphati- 
cally “Yes.” Research results are today 
being translated into practice at a rate 
without equal in the history of rein- 
foreed concrete. The chains of tradition 
have been broken, and most gratifving 
progress is being made toward better 
and more economical concrete struc- 
tures. But this high-crested wave of ac- 
tivity rose out of several decades of 
basic research carried on slowly and on 
a small seale in our nation’s universities, 
and the wave we see today must even- 
tually die down. New waves in the fu- 
ture can evolve only from basic re- 
search, from investigations in our uni- 
versities in which immediate practical 
needs are subordinated to long-range 
benefits. 

This point can be illustrated by an 
imaginary situation. Let us assume that 
the finest practically inclined brains of 
the world were challenged over a hun- 
dred years ago to do everything possi- 
ble, regardless of cost, to improve arti- 
ficial light. What activities would have 
resulted? Elaborate studies of gases and 
fuels, of pumps, fixtures and burners, 
of shades, lenses and mirrors, would 
have been initiated. But it took the pen- 
etrative curiosity of a basie scientist to 
follow a radically different and im- 
measurably more fruitful path. It took 
the quiet genius of Michael Faraday to 
discover the principle of electromagnet- 
ic induction, a discovery that not only 
led to improved light but became the 
basis of an entirely new technology. 

The initial objective of the Rein- 
forced Concrete Research Council was 
to improve the elastic theory of rein- 
forced concrete design. This activity 
was later broadened to encompass the 
entire field of reinforced concrete re- 
search. It is today a policy of the Coun- 
cil, in selecting proposals for sponsor- 
ship, to give preference to those projects 
which are most likely to result in use- 
ful information of immediate practical 
value to the engineering profession. 
Much research so directed remains to 
be done. The writers believe, however, 
that the greatest mission of the Rein- 
forced Concrete Research Council of 
the future may well be to foster, spon- 
sor, and correlate fundamental work in 
our universities, work directed toward 
provoking the radically new ideas des- 
tined to color our tomorrow and the 
future beyond. 
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Composite truss 


of new type 
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Tests showed that prestressed bottom chord had a torsional 


resistance unknown to ordinary reinforced concrete. Thus bot- 
tom lateral system is not needed in truss of this type. 


dealing with prestressed con- 
crete speedily becomes aware of two 
facts: first, it is very heavy, and sec- 
ond, if beams or other relatively nar- 
row, deep members overturn or in any 
other way become unbalanced, they 
tear themselves to pieces. An excellent 
demonstration of this faet is to be had 
by setting a normal, bottom-stressed 
beam down on a single, central support. 

A certain dissatisfaction with these 
qualities of prestressed concrete led the 
writer to consider possible ways of im- 
proving it. The search was undertaken 
somewhat in the spirit of Bairnsfather’s 
cartoon of First World War days in 
which two seasoned British veterans, 
eaught in a shallow shell hole during 
heavy bombardment, argue heatedly 
until one puts an end to further words 
by saying, “If you know a better ole, 
go to it!” 

Naturally enough, “better oles” are 
not readily found and when found are 
not without their shortcomings. How- 
ever, a structural shape with certain 
marked advantages was finally found 
in the form of a composite steel and pre- 
stressed-concrete truss. Its bottom chord 
is a rectangle of prestressed concrete but 
its webs and top chord are of structural 
steel. A very great reduction in weight 
is effected by this combination, while 
steel’s adaptability to both compressive 
and tensile stresses terminates all insta- 
bility hazards. For transportation and 
erection there is an unquestioned im- 
provement. On the other hand, steel’s 
need for occasional painting is unal- 
tered, and fabrication costs persist. 

The pretensioning and post-tension- 
ing alternatives that apply to prestressed 
concrete are equally applicable with 
composite construction. Pretensioning 
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makes it possible to have the concrete 
chord cast and stressed in one place, the 
steel fabricated in a second place, and 
the two combined in a third place, if de- 
sired. If the conerete chord is made 
separately, steel connectors of some sort 
must be embedded and anchored in the 
concrete at the panel points with which 
the web members can be united. Sepa- 
rate chord tensioning, pre- or post-, pro- 
duces a very clean and simple stress 
pattern in the truss—zero stress in the 
top chord, zero stress in the web mem- 
bers, and the applied axial compressive 
stress in the bottom chord, which of 
course is the tensile stress that has been 
jacked into the prestressing strand. 

Where complete fabrication of steel 
is wanted in one operation, including 
anchorages and connectors, and where 
pretensioning facilities are not available, 
post-tensioning is the logical, not to say 
only, alternative. It will be necessary 
to provide as much of a small steel bot- 
tom chord as is needed for shop han- 
dling of the steel and its transportation 
to the easting yard. There it will have 
to be set up and maintained in posi- 
tion until the concreting and tensioning 
have been completed. Then it is ready 
for service. 

With post-tensioning, the webs and 
top chord are deformed by the shorten- 
ing of the bottom chord but, being of 
steel, they are none the worse for it, 
particularly since the imposed deforma- 
tions are contrary to those to be devel- 
oped by subsequent loading. 

The potentialities of this form of 
construction in the range of spans be- 
yond those covered by wide-flange 
beams led the Northwest Steel Fabrica- 
tors Association to investigate its per- 
formance by building a specimen 70 ft 
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FIG. 1. In com- 
posite truss, bot- 
tom chord is rec- 
tangle of pre- 
stressed concrete 
while webs and 
top chord are of 
structural steel. 
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SECTION A-A 


long and having it tested at the Engi- t x 315 and 5 X& 3%, of varying thick- 
neering Experiment Station of the Uni- ness. The chords are 42 in. on centers 
versity of Washington, under the direc- The 70-ft length is divided into ten 7-it 
tion of Prof. F. B. Farquharson, panels. Flat bars were used as spacers 
M. ASCE. Details of this experimental and also for shop handling purposes. 

truss are shown in Fig. 1. The pre- For this single truss the simplest ar- 
stressed-concrete bottom chord is 18 in. rangement was to have the concrete 
wide and 10 in. deep. The top chord is chord pretensioned by the Concrete 
an S WF 35. The webs are angles Technology Corporation ‘of Tacoma. 


On three of six small specimens, simulating panel points in the 


Arrangements to that end were there- 
fore made, The wide-flange sections for 
embedment the conerete were 
shipped to Tacoma, and the chord was 
fabricated there and in season 
shipped back to Seattle, where the steel 
of webs and top chord was welded to it. 
Shortly thereafter the truss was trans- 
ported to the University 

In the writer's mind there were only 
two uncertainties regarding the behay- 
ior of this composite truss for practical 
Use: 

1. Would the top chord, the 8 WF 35, 
possess adequate lateral stability to 
withstand rough treatment in handling 
and erection on a 70-ft span? After all, 
Sain. of width in a length of S40 in. is 
not a large pereentage 

2) Would the heat ot welding the 
web angles to the embedded wide- 
flange sections seriously injure the ad- 
Joming concrete and destroy its bond? 

Probably the most significant fact to 
emerge from the testing of this truss is 
that the conerete bottom chord, sub- 
jected to the pressures of all the tautly 
stretched prestressing strands, possesses 
a torsional resistance unknown to the 
common, reinforced variety of concrete 
Since transverse rotation can only be 
accomplished by further stretching and 
lengthening of each individual prestress- 
ing strand, the resistance to rotation is 
vigorous and pronounced. 

In this truss the web members, once 
they had been welded to the bottom 
chord, became practically fixed at all the 
connecting points and everywhere acted 
to hold the top chord in position. No 
similar restraint develops from the bot- 
tom chord in an all-steel truss nor does 
such a truss show any corresponding 
resistance to lateral bowing dis- 
placement. Assuredly there is no need 
for a bottom lateral system with com- 
posite trusses of this type. The virtues 
ot prestressed concrete are largely con- 
centrated in the zone of its prestressing 


equal amount. Tests showed that the heat of welding caused no 


truss, welding was applied in the same pattern and in at least serious weakening or loss of bond. 
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steel and their full potentialities are 
realized in the straight bottom chord of 
the composite truss. 

The other fact shown by the test is 
that the heat of welding the web mem- 
bers to the embedded steel sections 
causes no serious weakening or loss of 
bond. No cracking, chipping or other 
evidences of trouble were observed, nor 
did the needle on the testing machine 
give anv indication of slippage. 

\ more convincing demonstration of 
the significance of such heating came 
from the supplementary testing of six 
small specimens simulating the panel 
points in the truss. Connector sections 
of S WE, each 19 in. long, were em- 
bedded, flush on one side, in concrete 
prisms 10 in. xX IS in, and 18 Yin. 
long. At one end, the end of the wide- 
flange seetion projected one inch be- 
vond the end of the conerete prism; at 
the opposite end the concrete overlapped 
the steel by li, in. but was prevented 
by wood strips from getting under the 
steel, As shown in a photograph, on 
three of the specimens welding was ap- 
phed in the same pattern and to an ex- 
tent at least equal to that used in weld- 
ing the web members to the bottom 
chord of the truss 

Here the concrete was subjected to a 
punishment which actually was more 
severe than that taken by the truss 
since there was no dissipation of heat 
into the steel of the web members. 
Twenty-seven davs after the specimens 
were made, they were tested by being 
loaded axially, the head of a 300,000-1b 
testing machine being brought down on 
the projecting end of the steel while 
the concrete end bore on the bed of the 
machine. In all eases the use of level- 
ing shims was necessary, the cut sur- 
face of the steel not being truly parallel 
to the bearing surface of the conerete 
but apparently being slightly higher at 
one corner. Loading revealed only 
minute differences, the loads sustained 


Composite truss is 3 ft 6 in. deep center to center of chords 
and 70 ft long. Standing beside the truss is Prof. F. B. Far- 


hy each of these specimens being over 
290,000 Ib. Furthermore there was the 
possibility that these observed vieldings 
of the specimens may have been at the 
high points of the steel rather than a 
matter of bond with the conerete. The 
ready-mix concrete for these specimens 
contamed 6.35 sacks of cement per cu 
vd, and tested to 5,375 psi at seven days. 
From these tests it was concluded that 
steel embedded in conerete can safely 
be welded. 

As for the truss, the bottom chord of 
whieh had been subjected to 360,000 Ib 
of pretensioning it was loaded on its 
70-ft span at panel points 101% ft each 
~ide of the center line. It was designed 
as one of four such trusses that would 
carry a 70-ft highway span with a two- 
lane conerete roadway and H20 S16 
loading. The most severe loading condi- 
tion in the top chord of the truss de- 
velops when, after erection and with 
forms in place, the top chord is sub- 
jected to the weight of the freshly 
placed concrete, 

After the conerete has set and hard- 
ened so that all but the under surface 
of the top chord is embedded, no fur- 
ther weakness exists. But before the de- 
velopment of this condition the top 
flange is the weak element of the com- 
bination, since webs and bottom chord 
are designed for both dead and live load 
whereas the top chord is designed for 
dead load only. No conerete was ap- 
plied to the test truss. 

Two panel-poit loads totaling 30,000 
lb produced compression in the top 
chord equal to that which the assumed 
roadway slab) would) have induced. 
Loads were progressively increased, and 
at a total load of 77,400 1b the top-chord 
stress was slightly over 30,000 psi. As 
the load rose from 65,000 to 77,400 Ib, 
numerous Luder lines appeared on the 
web and flanges of the top chord. Max- 
imum deflection was 2.54 in., and resid- 
ual deflection on removal of load, 0.23 
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in. In a nine-day eylinder test, the bot- 
tom-chord conerete took pst. 

The only conclusion to be drawn 
from this truss and its test loading is 
that prestressing of composite members 
is an entirely simple, practical method 
which has certain marked advantages 
compared with either all-prestressed 
concrete or all-steel construction. Par- 
ticularly as spans lengthen, the redue- 
tion in weight below that of all-pre- 
stressed construction becomes — pro- 
nounced. 

No position of the composite truss, 
whether pretensioned or post-tensioned, 


entalls disastrous consequences. It ean 
be shipped flat on its side should that be 
desirable, and it ean be picked up at the 
quarter points or even closer to mid- 


span without dangerous overstress. Be- 
cause of its light weight and good han- 
dling qualities, one erection crane can 
replace the two that would be required 
with heavier prestressed members. It 
eliminates the bottom lateral system re- 
quired with all-steel trusses and is much 
more resistant to transverse rotation 
than the all-steel truss. Its light weight 
may well result in lessening the number 
of required foundation piles and in re- 
ducing the size of footings. 

The development and use of this 
type of truss is a matter of economics. 
There is nothing final about the ar- 
rangement or dimensions of parts used 
in this particular test truss, and im- 
provements undoubtedly can be made 
in it. Its cost appears to be quite com- 
petitive with that of all-prestressed con- 
crete in many cases and therefore it un- 
doubtedly is of more than passing in- 
terest. 

This truss was built and financed by 
the Pacifie Northwest Steel Fabrica- 
tors Association. Conerete Technology 
Corp. of Tacoma performed its part of 
the work at a very helpful price, for 
which thanks are due them. The de- 
sign Was prepared by the writer. 


quharson, M.ASCE, head of the Engineering Experiment Station, 
University of Washington. 
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Fig. 1. Detroit's water-treatment expan- 
sion program includes a booster station 
on raw-water tunnel at Waterworks 
Park and 200-mgd addition to Spring- 
wells Station, described in this article. 


TABLE |. Springwells filter-plant 
expansion, design elements 


Design capacity 200 mgd, hydraulic capacity 
250 mgd 


Capaciry AND 
Design Loapine 


No. STRUCTURE DIMENSIONS svt 200 mop 


2 Rapid mix- 13’ X 13’ Mixing time, 
ing cham- 20’ deep 22 sec 
bers 


Flocculating 
time, 35 min 


94’ 8” X 95’ 0” 
18’ 3” deep 


4 Sedimenta- 490’ X 100’ 
tion basins 16’ 0” deep 2.8 hr; sur- 
face loading, 
1,040 gal per 
sq ft per day 


Flocculat- 
ing basins 


Settling time 


Filter rate 3.2 
gal per sq ft 
per min 


19’ X 


sq ft each 


Filter beds, 57’=1,083 


43,320 sq ft 


Variable speed 
capacity from 
8,000 to 26,000 
gpm 


3 Wash-water 26,000 gpm 
pumps each 


Waste Two, 12,000 
wash-water gpm, one, 
pumps 6,000 gpm 
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$10 million adds 200 mgd to Detroit water 


ALFRED W. SAWYER, M. ASCE, Partner, Hazen & Sawyer, New York, NY 


REMIG A. PAPP, M. ASCE, Senior Engineer, Hazen & Sawyer, New York, N. Y 


x the midst of investigations and 
much activity in regard to metropoli- 
tan Detroit’s future sources of water 
supply, the Detroit Water Board has 
proceeded with the construction of dis- 
tribution and treatment facilities need- 
ed immediately to augment the present 
works. These include a booster station 
on the raw-water tunnel at Water 
Works Park, and a 200-mgd addition 
to the Springwells Station. See Fig. 1. 
The Springwells expansion consists of 
the installation of larger pumps in the 
existing low-lift and high-lift pumping 
stations and the construction of addi- 
tional purification-plant capacity. An 
additional filtered-water reservoir is to 
be built later. 

Construction of the new facilities 
has been under way at Springwells for 
the past two years, and they are expect- 
ed to be in operation by the summer 


of 1959. This article deals with the 
purification plant and appurtenances. 

The Springwells plant, built be- 
tween 1929 and 1933, is one of three 
filter plants serving the city. When it 
was built, no provision was made for 
increased capacity since it was anti- 
eipated that additional facilities would 
be built elsewhere in the city. Expand- 
ing the plant from 340- to 540-mgd ea- 
pacity has required unusual planning 
of construction and called for many 
design studies to determine the most 
economical layout for connecting the 
new facilities with the old. 

When the design was begun, it was 
planned to expand to the west by ac- 
quiring sufficient land in a residential 
area for the construction of filters and 
double-deck basins. An _ alternate 
scheme was suggested which required 
land to the north, sufficient for con- 


Fig. 2. Expansion 
of Springwells 
water treatment 
plant includes new 
sedimentation ba- 
sins and floccula- 
tors on land newly 
acquired to north 
of existing plant. 
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Excavation for filtered-water conduit goes 
down through plastic blue clay, which ex- 
tends to depths of 90 to 110 ft, where hard- 
pan is encountered. New facilities have 
been built on the clay without piles, except 
for outlet structure and raw-water conduits. 


struction of single-level basins, leaving 
city-owned land for the filters. The 
second solution meant fairly long con- 
duits to and from the new basins and 
placed the mixers and floeculators some 
distanee from the operating area of the 
existing plant (Fig. 2). However, the 
second plan was adopted, because the 
land was undeveloped and could be 
acquired as one parcel without lengthy 
condemnation proceedings, and be- 
cause it eliminated the need for deep 
foundations immediately adjacent to 
the existing basins and filter building. 

Dimensions and ratings of the prin- 
cipal elements of the new works are 
summarized in Table T. 

From the low-lift pumping. station, 
the raw water will flow through two 
Simplex 96-in. 53.59-in. Venturi me- 
ters and connecting conduits to rapid 
mixers at the southeast corner of the 
new basins. 

Liquid alum, slurry and 
chlorine may be fed to the mixers from 
the existing chemical building, through 
chemical lines carried on an overhead 
aecess bridge. 

The rapid mixers, from the Mixing 
Equipment Co., are of the vertical 
turbine type, designed to operate be- 
tween 25 and 100 rpm. Each floceulat- 
ing basin is divided longitudinally into 
five parallel-flow sections, each with 
conventional Jeffrey paddle-wheel floc- 
culators in four compartments mount- 
ed on a horizontal shaft parallel to the 
line of flow. (See Fig. 3.) Each shaft 
is equipped with an independent driv- 
ing unit consisting of an electric motor, 
a fluid torque-limiting speed variator, 
gear reducer and chain drive. The 
flocculator drives are readily accessible 
in an open gallery directly over the 
raw-water conduits. Flow of water to 
the basins is controlled by valved inlet 
ports. A perforated baffle wall between 
the flocculating chambers and the set- 
tling compartments provides distribu- 
tion within each basin. The existing 
plant has a low-velocity, baffled mixing 
chamber. 


Ca rl 
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Piping for one double filter bed in- 
cludes power-actuated Pratt valves of 


Flocculator-drive gallery runs 
along east side of building. See 


Fig. 2. 30-in. diameter on wash-water and 
drainage piping. 
5 10 15 20 30°10" >| 
agro" 
Scale in feet 
El. 187.83' El. 134.58" 
fe Expansion joint tt EI. 130.0° 
+> ALE 117.0") 
4" porous fill 3" slab Expansion joint 


FIG. 3. Section through new flocculators shows arrangement of basins about 95 ft 
long and 18 ft deep. Flocculating time is 35 min. 


(Vol. p. 833) 53 


||) a 
ow j 


Use of precast-concrete for wash-water troughs (above) re- 
presents a considerable saving as compared with other dur- 
able materials. Roof of new filter building (above, right) con- 


The 16-ft depth of the sedimenta- 
tion basins is shallow for structures of 
this size, and compares with a depth of 
IN ft 6 in. in the old Springwells Plant, 
and 19 ft in the newer Northeast plant. 
The basins are covered by a concrete 
slab resting on columns IS ft X 21 ft 
on centers, and topped by a 22-in. laver 
of earth for imsulation. For semi-an- 
nual cleaning the basins will be taken 
out of service one at a time. 

Settled water flows to the filters 
through two parallel box conduits, 
each 7.5 ft & 105 ft. Preliminary 
laboratory tests indicate that the new 
facilities will vield clearer water than 
the existing plant. Therefore a connec- 
tion is provided so that water from the 
new basins can flow to both the new 
and the old filters, in order that the 
new basins may be used to reduce the 
load on, and thus improve the efflu- 
ent from, the existing basins. 


Forty new filters 


The 40 new filters are arranged on 
both sides of a north-south filter gallery 
(Figs. 2 and 4). The settled-water con- 
duits extend along the sides of the filter 
building and feed the filters from the 
outside rather than from the filter gal- 
lery. The filtered-water headers consist 
of concrete box conduits, placed under 
the inboard end of the filter beds. The 
wash-water drain is carried underneath 
the filter-pipe gallery. The effluent rate 
controllers, the wash-water supply, the 
surface wash-water, the heating piping, 
and the necessary operating valves are 
ranged along the two side walls of the 
gallery, leaving the middle open for 
ready access. This arrangement, com- 
bined with a “drive-in” ramp at the 
north end of the building, enables small 
trucks, forklifts, and other equipment 
to travel the length of the pipe gallery. 
This layout has been of great help in 
the installation of the large pipe and 
fittings, and will ease maintenance 
work in the future. 

Filter beds are operated in pairs, each 
double filter having an area of about 
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1 20th acre. A single influent valve, 
rate controller, wash-water gullet) and 
wash-water drain serve each double 
filter, but only one side of the filter is 
washed at a time. The relatively narrow 
width of the filter bed vields maximum 
economy mn construction Cost, and per- 
mits the use of light precast-concrete 
Wash-water troughs at a considerable 
saving over other durable materials. 

Each filter bed will be equipped 
with twelve rotating surface sweeps ot 
4-ft diameter. Nineteen of the filters 
will have glazed-tile perforated under- 
drain blocks, 12 in. of graded gravel 
and 20 in. of sand, while the twenti- 
eth filter is equipped with a precast 
concrete bottom. Fairly coarse sand 
with an effective size of 0.52 to O.5S 
mm has been specified. 

The service building at the south 
end of the filters contains a filtered- 
water well and discharge welr, a Waste- 
waiter well, and the wash-water and 
drainage pumps. The two wells are 
separated by an air space to eliminate 
the possibility of contaminating the 
filtered water. 

In the original Springwells plant, a 
filtered-water “shunt system” normally 
discharges the water directly from the 
filters to the high-lift pumps, bypassing 
the clear well. The clear well is utilized 
only at periods of peak demand, and 
the high-lift pumping head under nor- 
mal conditions is thus reduced consid- 
erably. The shunt svstem has been ex- 
tended to the new plant. Water will 
flow through box conduits to the ex- 
isting shunt connection and the filtered- 
water storage reservoir. The design of 
a new weir svstem and its connec- 
tions to assure proper and self-regu- 
lating coordination of the new and old 
plant was based on extended hydraulic 
measurements and calculations. 

The wash-water supply is taken from 
the filtered water well. Variable-speed 
pumps, driven by wound-rotor motors 
operated by automatic program con- 
trol, will be used to wash the old filters 
as well as the new units. The existing 
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sists of three thin-shell barrels on each side of north-south 
gallery. Shells have a chord of 19 ft 5 in., span of 44 ft, and 
total length of about 444 ft in three sections. 


Wash-water tanks near the roof of the 
old filter building will be taken out ot 
service and kept for emergency use 
only. Heretofore it has been necessary 
to throttle the wash valve at each of 
the old filters to control wash rates, 
and valve wear has been a maintenance 
problem. In addition, the pumps that 


refilled the tanks took their suction 
from one of the effluent headers and 
the resulting pressure changes disrupt- 


ed the operation of the shunt. storage 
~Vstem., 

Waste wash-water is discharged into 
i combined sewer on Diversey Avenue, 
just west of the plant. During heavy 
storms, the sewer is surcharged and 
gravity flow from the filters to the 
sewer Is impossible. To discharge waste 
Wash-water to the sewer during such 
times, Waste-water pumps were in- 
stalled in the service building. Also, 
the waste wash-water ean be pumped 
back to the rapid mixing chambers if it 
becomes desirable to conserve it or to 
reevele floc. 

The Springwells site is underlain by 
plastic blue elay to a depth of 90 to 110 
ft, where hardpan is encountered. The 
original plant was founded entirely on 
timber piles, of which 11% million lin ft 
were driven for the purpose. Accurate 
records of settlement have not been 
kept, but surveys indicate that the 
structures are within 2 in. of their 
original elevations. There has been no 
movement of the low-lift pumping sta- 
tion, a deep caisson founded on the 
hardpan. 

Since the low-lift caisson was cireu- 
lar, and the superstructure above it ree- 
tangular, a number of piles and small- 
diameter caissons were placed around 
the periphery of the main caisson to 
support the building wall. The small 
caissons and piles were a considerable 
obstacle to threading the new raw- 
water conduits into the low-lift pump- 
Ing station. 

Except for the outlet structure he- 
tween the low-lift pumping station and 
the raw-water conduits, the new facili- 
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ties have been built without piles. The 
original eaisson installation had so dis- 
turbed and weakened the surrounding 
clay that piles were considered neces- 
sary for the outlet structure, which is 
supported on 49 predrilled  steel-shell 
conerete piles to hardpan. Six battered 
piles take the horizontal thrust in the 
raw-water conduits. In addition, flexi- 
ble joints are provided between the out- 
let strueture and the existing building, 
and between the outlet structure and 
the raw-water conduits. 

Elsewhere throughout the plant, ex- 
cavations were kept relatively shallow, 
and loads were distributed over wide 
areas by mat foundations. Unit loadings 
were kept below 1.25 tons per ft under 
the sedimentation basins and__ filter 
building, and less than 1.75 tons per sq 
ft under the deeper service building. 
Particular care was taken to avoid sud- 
den changes in the unit loadings from 
one area to another. this) way, 
settlement is expected to be slight and 
relatively umform throughout — the 
structures, 

The deepest excavation was for the 
filtered-water and  wash-water wells 
under the service building, where a 
depth of nearly 30 ft below the ground 
surface was reached. Part of the foun- 
dation was enclosed with permanent 
steel sheet piling to prevent movement of 
the adjacent old and new filter build- 
ings. It was necessary to excavate for 
and eonstruet the deeper parts of the 
structure in sections to prevent @ mass 
movement and upheaval of the plastic 
clay. 

To decrease uplift: pressures, the ba- 
sins and filters are underlain with layers 
of sand and gravel from 4 to 12 in. 
thick, feeding a drainage system of per- 
forated tile pipe. 

Concrete construction 

About 82,000 cu of reinforced 
concrete will be required for the com- 
pleted plant. Most of the concrete was 
placed in fairly heavy sections for the 
basins, filters, and service building. The 
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FIG. 4. Cross section through new filter building shows left side through gullet, right 
side through manifold. Forty filters are arranged on both sides of the gallery. 


roof of the filter building consists of 
a number of thin-shell barrel arches. 

A double center wall divides the new 
sedimentation basins into two independ- 
ent structures, each 636 ft lone by 206 
ft wide, ineluding the floceulator gal- 
lery at the end. Expansion joints were 
placed aeross the bottom slab, walls 
and roof slab at approximately 100-ft 
intervals. The floor and wall joints are 
1, to 1 in. wide with 9-in. rubber 
Water stops of dumbbell shape. The 
Joint space was created by Flexcell and 
sealed with a two-component rubber 
joint sealer with Thiokol base. The 
rubber water stops were omitted in the 
roof joints. 

In addition to the expansion joints, 
“shrinkage strips” were placed in both 
directions at 60- to 70-ft intervals. The 
shrinkage strips, 3 ft wide, were poured 
weeks after the adjacent slabs, at a 
time when the temperature was low, 
to take advantage of all possible con- 
traction. The delaved placing of con- 
crete in narrow strips is considered 
much better than placing it in checker- 
board fashion beeause the shrinkage 
within a single wide pour may be sub- 
stantial. Steel plates 6 in. wide were 
placed all ordinary construction 
joints to serve as waterstops. 

In the filter building the same type 
of construction was used. One expan- 
sion joint separates the service build- 
ing from the filters and two additional 
expansion joints divide the filter build- 
ing into three parts. In addition, inter- 
mediate shrinkage strips were used. 

The roof of the sedimentation basin 
is of flat-slab construction. The floeeu- 
lator-drive gallery has a reinforeed-con- 
crete frame, with a 4-in. reinforeed- 
conerete roof slab. The filter gallery 
roof is of conerete beam-and-slab con- 
struction. On each side of the gallery 
the roof over the filter beds consists 
of three thin-shell concrete arches, with 
the barrels running the length of the 
building (Fig. 4). The arches rest on 
columns mounted on the division walls 
between filters and have a 19-ft 5-in. 
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chord and an unsupported length ot 
44 ft. The roof over each bank of fil- 
ters is poured in three sections, two 
end sections 132 ft long and one mid- 
dle section 176 ft long. Use of short- 
chord arches avoids concentrated loads 
and at the same time provides a smooth 
ceiling, easy to form and construct, and 
easy to keep clean and maintain. 

The service building has steel- 
frame superstructure with gray lime- 
stone facing, designed to match the 
existing Springwells buildings. 


Construction schedule and cost 


General excavation for the basins and 
filter building was carried out under 
a contract let in October 1956 to 
Charles J. Rogers, Inc., at a cost of 
$238,595. This work was completed by 
January 1957. Bids for the general con- 
tract were opened on April 30, 1957, 
and the successful contractor was the 
O. W. Burke Company of Detroit 
with a bid of $9,796,000. The contract 
calls for the completion of the water 
treatment plant by June 1, 1959, Ex- 
cellent progress has been made, and it 
is expected that the schedule will be 
met. O. G. Sharrar is general superin- 
tendent, M. L. Shaffer and L. F. Tulk, 
J.M.ASCE, are project engineers for 
the Burke Company. The Geo. A. Bass 
Construction Company is installing me- 
chanical equipment for the O. W. 
Burke Company. 

Expansion of the Springwells Station 
by the Detroit Water Board is under 
the direction of Gerald Remus, Super- 
intendent, General Manager and Chief 
Engineer, and A. C. Michael, A.M.- 
ASCE, Assistant Chief Engineer. Addi- 
tions to the purification plant were 
planned and designed by Hazen and 
Sawyer, engineers, and C. L. T. Gabler 
and Associates, architects. Consultant 
on foundations was Prof. William Hou- 
sel, M.ASCE, of the University of 
Michigan. Supervision of construction 
is under the direction of the Detroit 
Water Board with G. Olson in charge 
at the site. 
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Many of today’s engineering students 
are undecided as to what they would 
like to do after graduation. Not only 
does the engineering field open many 
paths but the administrative or man- 
agement field is also beckoning, and 
the present draft laws constantly re- 
mind them of their military obligations. 
To many such graduates, engineers 
and architects, the Civil Engineer Corps 
of the Navy (CEC) offers an oppor- 
tunity to fulfill these military obliga- 
tions as an officer while gaining expe- 
rience in both engineering and admin- 
istration. This organization is respon- 
sible for the design of military facilities, 
the performance and administration of 
new construction work, and the main- 
tenance and operation of all naval shore 
facilities. 


Many large industrial companies con- 


sider the experience gained in the Civil 
Engineer Corps equivalent, if not supe- 
rior, to that gained in private industry 
during the three vears immediately 
following graduation. They strongly 
recommend seeking a commission in 
the Corps for three years instead of 
being drafted for two years. The pro- 
fessional development, responsibility, 
pay, and privileges received as a com- 
missioned officer with a military engi- 
neering group are well worth the addi- 
tional year of obligated service. 


Engineering for the Navy 


Within the vast Navy organization, 
a small tightly knit group of 1,500 
CEC officers perform engineering serv- 
ices for the Navy. There is little room 
for the specialist. The individual must 
be prepared to widen his horizon to 
cover all phases of engineering and 
management and in manv cases he 
must accept a large amount of respon- 
sibility. At present, the CEC has an 
unbalanced distribution in rank of its 
officers. There is an overabundance of 
Ensigns and Lieutenant j.g.’s and a 
deficiency in the ranks of Lieutenant 
and Lieutenant Commander. As a re- 
sult many young officers are holding 
billets that in the past have been filled 
by more experienced older officers. 


Thus there are many good opportuni- 
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OPPORTUNITIES in the CEC for 


ties for interesting and responsible posl- 
tions in the CEC, 

\ new CEC officer may be assigned 
to any one of four basie types of duty: 
1. District Pubhie Works (DPW) 

2. Resident Officer in Charge of 
Construction (ROICC)} 

5. Activity Public Works (PW) 

Construction Battalion (CB) 

These billets combine engineering and 
ulministrative work and require an en- 
gineer’s training. In many cases the 
ibility developed to deal with people 
is more valuable than dexterity with 
the slide rule. 


District Public Works 


In each Naval District there is a 
District Public Works Office (DPWO) 
which supplies technical assistance to 
the local Public Works Department at 
each naval activity in the district. An 
ensign may be assigned as assistant to 
the CEC officer in charge of an oper- 
iting division in design, construction, 
or maintenance or as an assistant to 
the Project Management Officer. In 
each division, the military assistant’s 
billet is entirely administrative, with no 
specific duties or set format. The scope 
of the position will depend on the divi- 
sion officer and the immediate require- 
ments, but usually will involve cor- 
respondence, increasing division effi- 
clency, and inter-division communica- 
tions. 

In the Project Management group, 
the junior officer serves as a liaison of- 
ficer between the naval activities within 
the district and the DPWO operating 
divisions. DPW officer billets involve 
little design work but provide excellent 
administrative training. 

The District Publie Works Officer is 
ilso the Officer in Charge of Construe- 
tion (OICC) for the district. In this 
capacity he administers all new naval 
construction being done by contract. 
The OICC organization consists of the 
District Public Works personnel and 
the Resident Officer in Charge of Con- 
struction (ROICC) and his staff. The 
ROICC represents the Navy at the con- 
struction site and inspects and adminis- 
ters the contract with his staff of CEC 
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officers and experienced civilian inspee- 
tors. Most such construction work is 


performed under contract, awarded to 
the lowest competent bidder. The 
ROICC staff may administer jobs vary- 
ing widely in size and scope: a $250,000 
dredging job at a shipyard, a $10,000,- 
OOO alteration on a drvdock, or perhaps 
$30,000 building 

Finalizing plans specifications, 
ulvertising for and receiving bids, and 
awarding contracts—all are performed 
by the DPWO. Upon award of the 
contract the ROICC supphes the con- 
tractor with all the information he 
needs and assigns civilian inspectors to 
the job. Administrative work ineludes 
daily reports, progress schedules, check- 
ing of payrolls and payment request, 
keeping the DPWO informed of con- 
tract progress, and final acceptance of 
the work. The assistant ROICC billet 
necessarily requires paper work, but 
ilso carries with it responsibility and 
requires decisions. Being actually at the 
job site, the CEC officer ean learn much 
about the various types of construction 


Public Works Office 


At each naval shore activity, save a 
few, there is a Public Works Officer 
responsible for maintenance and opera- 
tion. Through its Public Works De- 
partments the Navy spends $600 mil- 
lion yearly to maintain its $14-billion 
shore facilities in a constant state of 
readiness—in comparison to the $400 
million spent for new construction. 

A new officer in the Public Works 
Department may become Assistant 
Public Works Officer (APWO) at a 
small station, or Maintenance Officer, 
Utility Officer, or Transportation Of- 
ficer at a large station. All four are 
positions of authority and require the 
ibility to deal with older and more ex- 
perienced civilian personnel. 

The “Golden Boys” of the CEC are 
those who lead the Construction Bat- 
talions (CB), more commonly known 
These fighting con- 
struction men with their “can do” mot- 
to won the respect of all fighting men 
during World War II. Their main mis- 
sion during that period was the rapid 


as the Seabees. 
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construction and operation of advance 
bases. In peacetime the Seabees gain 
experience through construction, most- 
ly overseas, on facilities that require 
strict security or where it is impractical 
or uneconomical to employ civilians 
Today they are found in Morocco, 
Spain, the Caribbean, Alaska, New- 
foundjand, the Philippines, many is- 
lands of the Pacific, and even at the 
South Pole. During World War IT the 
Seabee battalions were made up of ex- 
perienced construction workers, aver- 
aging well over 30 vears of age. To- 
day, a battalion has less experienced 
men, in their early 20's, but it) still 
lives up to the “can do” reputation for 
which it is so justly famous 


Seabees usually overseas 

Since Seabees are three- 
fourths of the time, the duty is unde- 
sirable for many married officers be- 
cause their familes cannot accompany 
them. However, this is an exceptionally 
desirable duty for the young engineer 
interested in construction work, travel- 
ing to out-of-the-way places, and com- 


overseas 


manding men. 

The CEC officer’s tour of duty may 
take him anywhere in the free world. 
Many reserve officers receive two equal 
tours of duty during a three-year pe- 
riod of active duty, one overseas and 
one stateside. In other cases, duty at 
one location may last most of three 
vears. In the States, billets are available 
in all sections of the country. With few 
exceptions, regardless of where he goes, 
the married officer ean take his family 
and furniture with him at government 
expense. At his new assignment he will 
find others willmg and ready to make 
him feel at home. There are few 
groups in the armed services small 
enough to take such an active and per- 
sonal interest in each and every one of 
its members as the Civil Engineer 
Corps of the Navy. 

The first step towards obtaining a 
commission in the CEC is a visit to 
the nearest naval recruiting office, about 
five months in advance of the date 
when the applicant will be available. 
At the recruiting office there are mental 
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and physical examinations, interviews, 
forms, and a generous amount of wait- 
ing. 

The applicant must then wait about 
four months while his applieation is 
processed and a security check is per- 
formed. If he is aecepted, his notifica- 
tion will state specifically for which 
tvpe of Naval duty. 

The new recruit is sent to Officer 
Candidate School (OCS) at Newport, 
R. I., where he spends four months 
which many consider worse than Dan- 
te’s Inferno. The time is spent in con- 
tinuous studying, cleaning, and drill- 
ing—with luck, some time for sleeping 
is allowed. About 10 percent of the 
class, which is entirely composed of 
college graduates, do not graduate, and 
they spend the next two years as sea- 
men. The engineering graduate has 
much less trouble than his liberal arts 
classmate and in general does very well 
at OCS. At the end of four months, 
the recruit receives his commission and 
Ensign stripe. Then all talk of abolish- 
ing OCS ceases and the trying times 
become fond memories. 


The new CEC officer 


The new CEC officer gets two 
months of temporary duty at Port 
Hueneme, Calif. (60 miles north of 
Los Angeles). Here he attends an 
eight-week orientation course at the 
Civil Engineer Corps Officer School 
(CECOS), including a week of train- 
ing with the Marines at Camp Pendle- 
ton. After OCS, the eight weeks in 
sunny California are extremely enjoy- 
able. A detail officer for the Corps 
comes to CECOS for interviews as an 
aid in determining the next assign- 
ment. An unusually large percentage of 
the officers are happy with their first 
duty assignment. After CECOS, the 
new CEC officer reports to his new 
duty station, rolls up his sleeves, and 
goes to work. 

Three criticisms have often been 
made from within the organization. 
“An Ensign’s pay is much lower than 
the graduate engineer receives in civil- 
ian life.’ An Ensign’s pay is $338.58 
per month if single and $355.98 if mar- 


ried; this ineludes non-taxable allow- 
ances for subsistence and quarters. The 
first promotion is to lieutenant junior 
grade (j.g.) 18 months after being com- 
missioned. Three years after being 
sworn into the Navy there is a sub- 
stantial pay increase—to $484.98 if sin- 
gle and $502.08 if married. These 
wages compare more favorably with 
civilian salaries if such fringe benefits 
as free medical and dental care, thirty 
days leave per vear, death benefits, and 
the use of Naval Exchange and Officer 
Club facilities are included. 

“Lack of responsibility in many bil- 
lets” is another widely heard com- 
plaint. There is no guaranteed method 
of avoiding such a billet, and to a large 
extent the responsibility a new officer 
receives will depend on his ability to 
handle responsibility, on the duty sta- 
tion, and on the commanding officer. 
Yet the same situation exists in private 
industry and in most instances to a 
much greater extent. 

Thirdly, “The CEC offers little op- 
portunity for engineers who desire only 
slide-rule engineering work, and no op- 
portunity for specializing in such fields 
as electronics, chemistry, or atomic 
energy.” There is little room for the 
specialist. Each CEC assignment covers 
a new phase of management and/or 
engineering and is intended to fully de- 
velop the officer’s capability to make a 
wide variety of administrative and en- 
gineering decisions. 

Many of us judge an organization 
by the personal opinions of those con- 
nected with it. The best publicity the 
CEC gets invariably comes from its 
former and present officers. The ma- 
jority of them hold the Corps in very 
high esteem and recommend such 
duty, without hesitation, to most quali- 
fied and interested graduates. I myself 
have found my time in the CEC ex- 
tremely enjoyable. If you are interested 
in the CEC, get the views of former 
and present CEC officers, and then de- 
cide. If your decision is favorable and 
you are accepted, I believe you will 
have three enjoyable and fruitful years 
in the Civil Engineer Corps of the 
Navy. 
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Truss developed to save material 


P. H. CHENG, Structural Designer, New York, N. Y. 
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Truss of 210-ft span was set up and successfully tested in Formosa in April 1956. This 
truss, shown schematically in Fig. 5, has a Class 64 loading and requires only 172 
Bailey panels as compared to 378 for a regular Bailey bridge of the same span, of 
triple-triple construction, with a Class 29 loading. The stiffness of the Chenghwa truss 
was shown in the Formosa test, when a heavy tank on the structure caused deflection 
of only 12 in. 
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A new truss design has been de- 
veloped whereby the tension chord ot 
one truss is incorporated in the com- 
pression chord of another so that ten- 
sion and compression forces offset each 
other. The result, called the Chenghwa 
truss, Vields a saving in material and 
an increase in stiffness, loading capac- 
itv, and maximum span limit. The 
structure is statically determinate with 
no ambiguity in. stress distribution. 

In common practice, eccentric con- 
nections are avoided, but in this truss, 
the eccentrie connection Is 4 basie fea- 
ture of the design. Whereas dead and 
live loads are usually carried through 
floor beams to panel points, in the 
Chenghwa truss the floor beams are lo- 
cated on the chord, which may be a 
beam, a girder, or a subsidiary truss. 
This method can be applied to any 
tvpe of truss—deck or through, Pratt, 
Warren, ete. 

When a reinforced concrete T-beam 
is used as the top chord of a Chenghwa 
deck truss for a highway bridge, as in 
Fig. 1, the T-beam acts as a stringer 
for the floor system and its bottom 
flange aets coneurrently as the top 
chord of the main truss. The bottom 
flange receives tensile stress from the 
bending moment of the stringer action 
and simultaneously it gets compressive 
stress from the main truss acting as 
top chord. Tension and compression 
neutralize each other to effeet the sav- 
ing of steel. No tension rods are re- 
quired for T-beam reinforcement be- 
cause there is more compression than 
tension. The bottom flange of the rein- 
forced concrete T-beam is thus auto- 
matically prestressed. 

A Chenghwa truss can be built of 
plate-girders, as in Fig. 2. Floor beams 
and stringers are arranged exactly the 
same as in regular plate-girder 
bridge, but the bottom flange of the 
plate girder is arranged to act simul- 
taneously as the top chord of the main 
truss. It receives tensile stress from the 
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a girder, and at 
the same time it gets compressive stress 
from the main truss as top chord. The 
top flange and web of the plate-girder 


bending moment as 


ure not affected by this arrangement 
because the bending moment and 
shear of the girder have not been 


changed, 

On the same principle a Chenghwa 
truss can be built of subsidiary trusses 
(Fig. 3). The top chord of the main 
truss, In Compression, is embodied into 
the bottom chord of the subsidiary 
truss, in tension. Other arrangements, 
for different types of trusses, are shown 
in Figs. 4 through 7. 

In Fig. 4, the bottom chord of the 
upper subsidiary truss is used for the 
top chord of the main truss. This long 
compression member is ver- 
tically by the subsidiary truss and hori- 
zontally by its laterals. This may lead 
new to design long columns 
by using buckling 
lorees, a percentage ol the direct stress 


braced 


fo wats 


trusses resist 
being applied perpendicular to the col- 
umn at its mid point. The usual limi- 
tation of 40 ft on panel length would 
not apply to the Chenghwa_ truss. 

In Fig. 6, a three-hinged tied arch 1s 
shown with the top chord of the sub- 
sidiary truss being used as a tie-rod 
without extra Such an arch ean 
be used as a root truss or for a bridge 
on a ditheult foundation. 

In Fig. 7, multiple arches supported 
by a main truss replace the subsidiary 
trusses of Fig. 2. The top chord of the 
main truss—AB, BC, and CD—which 
ix IN Compression, is used concurrently 
as tension for the arches. If 
these members take a 1,000-ton dead- 
load in tension due to arch action, and 
also a 1,000-ton dead load in compres- 
sion due to top-chord action, the re- 
sultant is zero for dead load, 
instead of a 1,000-ton tension load and 
1,000-ton compression load to be taken 
care of separately. The top chord of 
the main truss therefore, can afford to 
help free of charge, and its own stress 
is greatly benefited by so doing. For 
the truss shown in Fig. 7, the dead- 
load stress is uniform from A to D, so 
that the dead-load tension and com- 
pression can be entirely neutralized. 
Since the live-load stress is not uni- 
form, it ean only be partly neutralized. 

The Chenghwa truss ean be de- 
signed for quick construction in emer- 
gency. Repetitive sections similar to 
Bailey bridge panels can be used. When 
such sections are stockpiled, highway 
bridges ean be designed in a few hours 
and erected in a few days. These seec- 
tions are foolproof because each one 
has a uniform standard strength. They 
are economical because the panel 
length and truss depth ean be varied 
to give best results for each span. They 
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can be used as a semi-permanent 
bridge or for a temporary structure. § 

The Chenghwa truss of Fig. 5, built 9 
of Bailey bridge panels, has a 210-ft 3 
span with double-single construction, § 
Members AB, BC, and CD are Bailey § 
70-ft span with decking 
The loading capacity is Class 64 (a 
64-ton concentrated load at center of § 
span). The chords of these trusses are 


trusses of 


hinged at A, B, C, and D. Members 
AE, EF, and FD are also Bailey 
trusses, with bracing, but without 


Members EB, EC, FB and 
FC are tension members or steel-wire 
cables. The top chord of the Bailey 
truss BC is concurrently the bottom 
chord of the Chenghwa truss. This 
common chord gets compressive stress 
from the Bailey truss and also tensile 
stress from the Chenghwa truss. 

The bottom chord and web 
hers of the Bailey truss are not af- | 
feeted by this arrangement because the % 
bending moment and shear of the § 
Suilev truss have not been changed. 
Junetion posts with one main pin anc 
10 subsidiary truss pins are used in 
every panel point of the main truss, top | 
and bottom alike. The Bailey truss 1 
built of trussed each 10 ft 
long, 5 ft high and 61% in. wide. 

It requires 378 pieces of Bailey pan- 
els to build a regular Bailey bridge of 
210-ft span, triple-triple construction 
for Class 29 loading. However, the 
Chenghwa truss, with the same span, 


decking. 
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sections 


has a Class 64 loading and requires 
only 172) Bailey panels. Thus the } 
Chenghwa truss has twice, the load- 


ing capacity with half the material. It 
was tested in Formosa with complete 
suecess on April 16, 1956, as aceom- § 
panying photos show. 

Besides the saving in material, the 
Chenghwa truss has another desirable 
feature, its stiffness and rigidity. 
Bridge deflection is chiefly due to the 
lengthening and shortening of chords. 
In the Chenghwa truss, with tension 
offset by compression, chord lengthen- 
ing and shortening are reduced. Thi 
phenomenon was spectacularly shown 
when the 210-ft Chenghwa bridge in 
Formosa (shown in the accompanying 
photos) was tested. Before a heavy | 
tank moved on to the bridge, many 
Chinese and American engineers who 
had been invited to witness the test 
thought the deflection would be from 
S to 9 in., beeause the bridge had 
hinges at 10-ft intervals. However 
when the tank was on the bridge the 
actual deflection was only 11% in. This 
extraordinarily low deflection was later 
verified by computation as the natural 
outcome of counter action between 
tension and compression. Such stiffness 
is a desirable feature because it tends 
to reduce maintenance. 
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FIG. 4. Through Chenghwa truss has 


FIG. 5. Through Chenghwa truss can be 


| 210-ft span, less than half as many 


' more than doubled. 


; FIG. 6. Top chords of subsidiary trusses 


SECTION A-A 
Center of top chord ; 
FIG. 1. Reinforced concrete T-beam 
forms top chord of Chenghwa truss. 
B c 40 i 
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FIG. 2. In deck Chenghwa truss, plate 
girder acts as top chord. 
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FIG. 3. Subsidiary truss forms top chord 
in deck Chenghwa truss. 
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subsidiary trusses for top chord, bottom 
chord, and verticals. 
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built of Bailey panels. For a bridge of 


panels are required as for standard 
Bailey bridge, and loading capacity is 


act as tie-rod for three-hinge arch. 


FIG. 7. Top chord of main truss is used 
as tie-rod for two-hinge arch. 
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World's highest earth-fill dam completed 


SPILLWAY 


EARTH DAM—< 
POWERHOUSE NO.i 


POWER CANAL 


FIG. 1. Swift Project consists of two main 
parts: Swift No. 1, with its dam, reservoir 
and powerhouse, and Swift No. 2, with 
its afterbay, canal and powerhouse. 
Swift Reservoir will be largest body of 
water (740,00 acre-ft) in southwest 
Washington and northwest Oregon. 


MAXIMUM HEIGHT 
LENGTH AT TOP. 

WIDTH AT TOP 30 
WIDTH AT BASE 4980 


CREST 
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A condensation of three papers on the Swift Hydroelectric 
Project presented at the ASCE Portland Convention, before 
a session of the Soil Mechanics and Foundations Division pre- 
sided over by Stanley J. Johnson, Vice Chairman of the 
Division's Executive Committee. Authors of the three papers 
are: (1) E. Robert de Luccia, M. ASCE, Vice President and 
Chief Engineer, Pacific Power and Light Co., Portland, Oreg., 
and John R. Kiely, M. ASCE, Senior Vice President, Bechtel 
Corporation, San Francisco, Calif.; (2) James G. Patrick, 
A.M. ASCE, Project Engineer, Bechtel Corporation, Vernon, 
Calif.; and (3) Harris H. Burke, M. ASCE, Assistant Resident 
Engineer, Bechtel Corporation, Cougar, Wash. 


0. the Lewis River in southwestern 
Washington, the highest earth-fill dam 
in the world has been topped out, and 
the power installation is approaching 
completion. The 512-ft-high dam proj- 
ect, part of the Swift hydroelectric proj- 
ect, was constructed in 30 months. In 
fact most of the 16,000,000 cu vd ol 
material was placed in 18 months de- 
spite an annual average precipitation of 
120 in. distributed throughout the year 

Methods developed for compacting 
soil with an excessive moisture content 
were the key to vear-round work but 
thoughtful planning by engineers who 
know construction coordinated all pha- 
ses for early completion. An unusual 
cutoff wall penetrating boulder-filled 
strata to rock, adds another SO ft to the 
effective height of the dam. 

The Swift project consists essentially 
of two integrated parts—a dam, reser- 
voir and powerhouse with 204,000 kw 
installed, called Swift No. 1, and an 
afterbay, canal and powerhouse with 
70,000 kw installed, called Swift No. 2. 
See Fig. 1. The Pacific Power & Light 
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Company is constructing Swift No. 1 
ind the Cowlitz County Publie Utility 
District is constructing Swift No. 2 
Bechtel Corporation is doing the de- 
sign and other engineering work, in- 
cluding construetion management, for 
both. 

The Lewis development, of which 
Swift is a part, consists of five parts: 
(1) the Merwin project, of 100,000 kw 
with a third 50,000-kw unit now being 
installed—the project furthest down- 
stream and the first construction under- 
tuken—which was completed in 1931; 
(2) the Yale project with 108,000 kw 
installed, next upstream, completed in 
1953: (3) the Swift project ; (4) the 
proposed Muddy project of about 120,- 
000 kw, for which an application for 
license is pending before the Federal 
Power Commission; and (5) above that, 
A proposed high-head project called 
Meadow s (now being investigated un- 
der a preliminary permit) which would 
develop some 2,100 ft of head and 75,- 
O00 kw. 

The Lewis River, which flows gen- 


FIG. 2. Swift Dam, to 
be topped out at 
height of 512 ft early 
in November, con- 
tains 16 million cu yd 
of material. Main em- 
bankment fill has en- 
gulfed cofferdam. 
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Early in 1957, cutoff was extended below excavation by driving 
a row of H-section steel beams to maximum depth of 90 ft, form- 
ing a wall 300 ft long. Sheetpiles welded to beams inter- 
locked as they were jetted and driven, three at a time, to 
refusal (above left). Cells 15 by 18 in. were scoured out by 


pump and filled with concrete. Contact zone was grouted to 
perfect the seal. Concrete wall of cutoff extension (above right) 
was nearly completed in summer of 1957. Pneumatic roller in 
foreground was supplemented by concrete vibrators for com- 
paction along the wall. 


erally southwest, is a tribut iry of the 
Columbia, which it enters about 25 
miles downstream from Portland, 
Oreg. It is typical of streams west of the 
Cascade Range, being fed by glaciers on 
the slopes of Mt. Adams and Mt. St. 
Helens and by general snowmelt and 
rainfall. The mean monthly flow for 
an average water year varies from a 
high of 4,400 efs to a low of 950 cfs 
in September. The highest recorded in- 
stantaneous flow was 54,000 efs. 

The Lewis River Basin has a mod- 
erately rugged topography and is heavi- 
lv forested. It varies in elevation from 
600 ft at the dam site to a general aver- 
age of about 4,000 ft along the ridges, 
eapped by Mt. Adams and Mt. St. 
Helens which rise to about 9,000 ft. 

Bedrock at the dam site is of volean- 
le origin, composed chiefly of consoli- 
dated sediments from an early episode 
of voleanic activity, and is a remnant 
of the ancestral Cascade Mountains. 
Subsequent intermittent voleanie ac- 
tivity, glaciation, and torrential flows 
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have caused extensive changes in the 
drainage pattern. One of these changes 
resulted in a new and higher river chan- 
nel offering a suitable site for the Swift 
Dam. 

Explorations at the site showed about 
50 ft of coarse gravel, cobbles and 
boulders, and beneath this top layer, 
150 ft of finer material containing strata 
of sand and gravel and _ occasional 
boulders. The great depth to rock in 
the river section and the absence of 
rock above El. 800 at the north abut- 
ment discouraged consideration of any 
type of dam except an earthfill. See 
Fig. 2. 

The design of an earthfill dam of un- 
precedented height, 420 ft above stream 
bed and 600 ft above rock, with 200 ft 
of river sediment under it, presented a 
real challenge. On the credit side were 
the readily available borrow materials, 
which have a high degree of imperme- 
ability and high structural strength and 
can be handled in very wet weather. 

Field classification and results of lab- 
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oratory tests showed that all founda- 
tion and borrow materials were non- 
plastic and possessed of high shear 
strength. The permeability varied from 
the highly pervious stream-bed and allu- 
vial terrace materials to the relatively 
impervious mudflow and slope-wash ma- 
terials. The predominant material avail- 
able for borrow was the relatively im- 
pervious reworked mudflow found in 
large terrace deposits a short distance 
up Swift Creek and on the north bank 
of the Lewis River downstream from 
the dam site. This is a well graded ma- 
terial containing 5 to 20 percent of fines. 

A limited quantity of river-deposited 
sandy gravel with cobbles was available 
at the dam site. However, 1.5 miles 
upstream there are large quantities of 
relatively clean sand and gravel. 

As the design and cost of the em- 
bankment depended to a great extent on 
the ability to place the silty deposits 
during periods of rainfall, a test fill was 
constructed under simulated rainy con- 
ditions. This was accomplished by 
means of a “Rainbird” sprinkler system 
which had a capacity of 2 in. of simu- 
lated rainfall per hour. The test em- 
bankment showed that mudflow ma- 
terials having as much as 15 percent 
fines could be placed and compacted 
during relatively heavy rainfall, provid- 
ed certain precautions, detailed later, 
were observed. 

Topographic features at the site were 
suitable for the proposed high earthfill 
dam. A narrow rock bench at about 
crest level on the south abutment of- 
fered a natural location for the spill- 
way. It could discharge at a jump-off 
structure 300 ft above streambed, well 
below the power-plant location. 
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3. Spillway and power-tunnel intake for Swift Dam are 
combined in one structure. 
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The south abutment also offered the 
most feasible location for the required 
power tunnel. It beeame evident that 
deepening the spillway to provide an 
approach channel to the power intake 
structure would be less costly than an 
equivalent length of steel and conerete- 
lined tunnel. Rock suitable for rip-rap 
would also become available. The pow- 
er intake structure was combined with 
the spillway strueture by making it an 
integral part of the spillway center pier 

The spillway is an ogee-crest  strue- 
ture controlled by two radial gates 50 
ft wide by 51 ft high, which discharge 
into a concrete-lined chute. It is design- 
ed to pass a maximum flow of 150,000 
three times the maximum 
flood of record. 

The intake structure, in the center ot 
the spillway, is 45 ft wide and rises 160 
ft from the base of the intake channel 
to the dam The 
stream nose of the structure consists of 


cfs, about 


crest) elevation 
arranged moa semicirele, 
assures smooth approach-flow 


six chords 
which 
conditions for the spillway. 

The power tunnel, Fig. 5, 1s located 
about 100 ft below the spillway crest 
This tunnel of 25-ft diameter is on a 
flat gradient for 1,000 it 
1,450-ft length and then is steeply in- 
clined. It finally divides into” three 
branches each of 13-ft diameter, lead- 
ing to the three turbines. At the head 
of the inelined section is a 55-ft-diame- 
ter, orifice-tvpe surge tank. The power 
tunnel and surge tank are lined with 
<teel and throughout, with 
provision for grouting the steel-conerete 
ind the conerete-rock contacts as well 
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Deep cutoff wall 


With the general planning for an 
earthfill dam completed, a positive cut- 
off wall to bedrock was the first design 
requirement, several types were con- 
sidered including a full 
narrow sheeted trench, overlapping ¢als- 
sons, sheetpiling and grouting. Com- 
parative studies showed that a combi- 
nation of an and a driven 
cutoff wall would be the most practical 
An open cut was made for a depth of 
about LOO ft 
positive membrane was driven from the 
bottom of this exeavation about SO ft 
to rock. This cutoff wall consists of 1S- 
in. steel with a flat sheet pile 
welded to each flange. See Fig. 2. These 
units were driven in interlock to rock. 
Cells formed by the adjacent beams and 
piles were excavated and filled with con- 
crete to provide a positive cutoff. 

Two cranes were used in this oper- 
ation, one for setting piles and handling 
the jet and the other for the pile-driving 
hammer. A Super Vulean differential- 
acting hammer, delivering 30,000. ft-lb 
per blow at 104 blows per min, was 
used first for driving three piles at a 


open eut, a 


open cut 


below stream bed and a 


beams 
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time. However, special cast-steel triple 
heads were not too suecessftul and later 
the piles were driven with a single head. 
\ 6-in., two-stage, high-pressure pump 
Was used for jetting. 

To prevent damage to the piles, re- 
<trietions were established on the num- 
ber of blows per foot. When driving 
reached the limit so. established, the 
hammer was stopped until the penetra- 
tion could be eased by jetting before 
driving was resumed. In addition, 
throughout the driving process, the jet 
Was kept working in the adjacent. piles 
or alongside the pile being driven. In- 
itiallv, for the upper portion of the driv- 
ing, only one blow of the hammer per 
foot of penetration per foot of depth 
was allowed, but as the driving pro- 
gressed, this restriction was eased to 
114 blows per foot per foot of depth, 
with a maximum of 120 blows per foot. 

Outside jetting did not appear to be 
as suecessful as that inside the cell 
owing to the difficulty with which the 
jet pierced the hard lavers of pumice, 
and because of the aceumulation ot 
coarse material, which had a tendency 
to follow the jet down alongside the 
piles. Obstructions were removed by 
chopping with a heavy bit inside the 
cells, 

When the piles had reached what ap- 
peared to be bedrock, a senes of NX 
(2 '%46-in.) exploratory holes were drilled 
on 20-ft centers through the pile cells 
to determine the profile of the sound 
rock line. After the piles had reached 
rock, as determined by exploratory 
drilling, they were seated by heavy 
driving at a rate of 50 blows per inch. 
Material in the cells was removed by 
means of a Portuguese pump or air lift, 
and the cells were filled with tremie 
Betore fillmg, grout pipes had 
been placed in every fourth pile cell, 
and a grout curtain 20 ft into bedrock 
provided positive contact. 

A concrete eutofi wall 30 ft high was 
built above the sheetpile wall. Internal- 
type concrete vibrators were used for 
compacting selected grey mudflow ma- 
terial along the wall. A series of tests 
were conducted to determine the rela- 
TIVE degree ot compaction obtained with 
internal vibratory compactors as com- 
pared with normal air-powered tampers. 
It was found that essentially the same 
degree of compaction Was obtained by 
the two methods but since the internal 
vibrators could easily compact material 
placed in 15-in. lifts, while the tampers 
required thinner lifts, the amount of 
work expended was considerably Jess 
with the vibrators than with the 
tampers. 

Construction of the mass embank- 
ment was fairly routine. The use of 
rather thick layers, 15 in. for mudflow 
or slope-wash materials and 24 in. for 
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During wet-weather construction of embankment, there was consider- 
able runoff in roller tracks. The central portion of the dam was built 
higher than the edges to accelerate runoff. Placing generally was done 
perpendicular to the axis and rolling done in that direction to force 
water off the fill rather than trapping it in longitudinal depressions. 


Impressive bulk of Pacific Power & Light Company's Swift Dam is 
evident in view across downstream face. Loaded earth haulers in 
foreground are headed for dam top, which must go up another 112 ft 
before $56,000,000 project will be completed. Across valley, mountain- 
side has been cut away for forebay and spillway channel. Power 
tunnel 1,575 ft long will feed 250,000-kw powerhouse at lower right. 
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alluvial sand and gravel, effected a con- 
siderable economy in the construction 
but precluded some of the usual meth- 
ods such as searifving. It was not feasi- 
ble to searify the embankment because 
of the high content of large rock. Also, 
it was found that the larger rock tend- 
ed to make the surface relatively rough, 
but this was not considered detrimental. 
The embankment material readily ab- 
sorbed water, and since it was worka- 
ble in a wide range of moisture content, 
scarifying was not absolutely essential 
to the proper conditioning of the fill. 
The only complicating factor in em- 
bankment placing during the summer 
months was to provide enough water. 
The moisture capacity of the materials 
was very high, and it was a constant 
problem to obtain enough water for 
satisfactory compaction. 

For wet-weather placing, every effort 
was made to minimize the water con- 
tent of the soil as it was placed on the 
dam. Borrow areas, as well as embank- 
ment placement areas, were drained to 
eliminate excess water. The central por- 
tion of the dam was constructed higher 
than the outer shells so that the fill 
area was sloped as steeply as 8 to 10 
percent. This steep slope allowed rapid 
drainage of water that fell on the fill 
and minimized the inclusion of rain 
in the embankment. Placement was ar- 
ranged in a direction essentially per- 
pendicular to the axis of the dam in the 
shell zones, although placement of the 
impervious core was in a direction 
parallel with the axis to prevent forma- 
tion of more permeable zones through 
the core due to segregation or by wash- 
ing out of the fines from between the 
rows of dumped material. Rolling gen- 
erally was done in the same direction 
as placement to permit drainage of ex- 
cess water down the roller tracks. 

It was found that embankment place- 
ment could be earried on successfully 
in rains vielding a precipitation of 2 to 
3 in. per dav. Paradoxically, slower, 
steady rains of relatively light intensity 
were found to be detrimental. The 
heavy rains quickly developed surface 
drainage and permitted rapid runoff 
while the lighter rains tended to soak 
into the fill and increase the moisture 
content of the unrolled material. 

Even when the fill beeame completely 
saturated, the mudflow materials could 
he satisfactorily worked by eliminating 
the excess water. This was done by ad- 
ditional manipulation such as by track 
walking the lift with a crawler-type 
tractor. Track walking consisted of 
covering the entire surface of the fill 
successively with the tread marks of a 
crawler tractor, preferably one having 
small cleats or none on the tracks. 

The combination of pressure and vi- 
bration of the tractor in track walking 
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brought the excess water to the surface 
and the slope of the fill allowed it to 
run off. Generally lifts were started to- 
ward the center of the embankment 
and earried toward the shoulders. 

Three methods were developed for 
stabilizing soft spots that occurred in 
the course of construction. The most 
common was merely to allow time for 
the fill to drain until it reached the 
proper water content prior to rolling. It 
was quite common for the fill to drain 
even during periods of heavy rainfall 
when adequately sloped and smoothed 
to eliminate pockets on the surface 
Simple drainage was the most usual 
practice and could be accomplished satis- 
factorily in nearly all areas. Sometimes 
it was necessary to manipulate the fill 
by track walking to decrease the water 
content, especially in the impervious 
zone. In a very few stubborn spots, 
which did not respond satisfactorily, 
materials were removed and replaced. 
The wet material was spread in thin 
lavers on adjacent drier material 

{ wide variety of excavating and 
hauling equipment was used for han- 
dling the 16,000,000 cu vd of material 
at Swift Dam. Eleven shovels and drag- 
lines ranging from a 7-cu yd down to a 
144-eu yd unit were used for excavat- 
ing. Hauling equipment consisted ot 
53 bottom-dump and end-dump Euclid 
trucks supplemented by smaller trucks 
for hauling aggregates. All the hauling 
units had sideboards to increase their 
capacity. Five water trucks with tanks 
ranging from 2,000 to 5,000 gal were 
used for wetting the fill and sprin- 
kling the haul roads. Rock in the up- 
stream draw-down zone was sluiced 
into place with a hydraulic monitor. 

Loading time ranged from 14% min 
when loading under a large excava- 
tor, to 4 min when loading under the 
smaller shovels. Cuts generally were 
kept to about the shipper-shaft level 
and ranged from 10 to 26 ft. Placing 
was carried on at from two to five 
dumping points. Because of the dif- 
ficulty of placing the rather rocky ma- 
terial on the fill, an unusually large 
number of bulldozers, from seven to 
nine, were required. Two 50-ton rub- 
ber-tired rollers pulled by crawler trac- 
tors were used for compaction. Em- 
bankment operations have been on a 
two-shift basis, the shifts ranging from 
S to 10 hours depending on the season. 

The power installation is somewhat 
dwarfed by the huge earth-fill dam and 
the unusual conditions of placing. 
However, it has been an interesting 
piece of work. 

The powerhouse is an indoor-type 
structure with structural steel and al- 
uminum siding above the generator 
floor. The indoor type was selected 
primarily to keep the required overall 
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width to a minimum because of the 
limited area available under the high 
rock face. The structure is located on 
the south side of the river just down- 
stream from the toe of the dam and 
contains three units, powered by 
107,000-hp Francis turbines rated at a 
320-ft net head, each directly connect- 
ed to a generator rated at 75,750 kva 
at 0.9 power factor (68,000 kw). 

Three three-phase transformers are 
located on the downstream deck of the 
powerhouse. Overhead lines lead to a 
230-kv switchyard located on the north 
side of the river. Turbines and butter- 
fly valves are being furnished by 3. 
Morgan Smith & Co. and _ electric 
equipment by General Electric. 

The Swift No. 2 plant consists of a 
canal 3.5 miles long from Powerhouse 
No. 1 to Powerhouse No. where a 
head of 113 ft develops 70,000 kw in 
two 35,000-kw Francis turbine units 
The tailrace of the powerhouse Is at 
the head of the Yale storage reservoir. 
The canal, except in its upper part, 1s 
essentially an elongated lake, one side 
being bounded by a dike along the 
river and the other following the natu- 
ral contours of the hillside. 

Swift Station No. 1 is designed for 
minimum attendance, utilizing only 
one operator per shift to start and stop 
the units, to operate all auxiliary 
equipment, and to acknowledge station 
alarms. Speed and load are supervi- 
sorily controlled by micro-wave from 
the downstream Merwin Plant. Swift 
No. 2 is a fully automatic, unattended 
station with complete supervisory con- 
trol from Swift No. 1 

Suilding the world’s highest rolled- 
fill dam in 2% years required close 
coordination of contract awards and 
construction. Normally, a winter flood 
season is not the time to make a deep 
excavation in the bed of a river, but 
the benefits to be obtained by com- 
pleting the cutoff wall during the win- 
ter of 1956-1957, so that fill placement 
could start in the spring of 1957, far 
outweighed the possible losses from 
There- 


overtopping of the cofferdam 
fore the unlined horseshoe diversion tun- 
nel, 3,000 ft long and 36 ft in diame- 
ter, was started in May 1956 with di- 


version scheduled for early October 
1956, before the flood season. The tun- 
nel was driven from both ends. Steel 
support was required for 5 percent of 
its length 

While the diversion tunnel was being 
excavated, bids were taken for exca- 
vation of the cutoff trench and driving 
of the cutoff wall. The bids submitted 
indicated high contingency factors for 
handling water in the deep cutoff and 
were considerably over the engineer- 
ing estimate. Consequently excavation 
in the river bed was started under a 
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force account contract. The amount of 
dewatering necessary proved to be less 
than the most optimistic estimate, and 
the dewatering was accomplished by 
pumping from sumps. With the con- 
tingencies thus removed, bids were 
called for completion of the cutoff 
and construction of the dam and hy- 
draulic features. 

The river was diverted through the 
tunnel on October 8, 1956. On Novem- 
ber 3 a joint venture composed of the 
J. A. Jones Construetion Co. and the 
Chas. H. Tompkins Co. commenced 
operations under a contract to con- 
struct the dam, spillway, power tun- 
nel, and related work. Excavation of 
the trench for the cutoff wall was 
started the next day. The last cutoff- 
wall steel pile was seated in bedrock on 
April 10, 1957, and the tremie con- 
crete operation was completed April 
24. 

Contracts were awarded to the Guy 
A. Atkinson Co. for construction of 
Swift Project No. 2, including the 
canal, intake structure, Powerhouse 
No. 2 and related work in May 1957. 
In June a second contract was awarded 
to the same contractor for the con- 
struction of Powerhouse No. 1. These 
contracts included complete construc- 
tion and installation of all equipment 
in the powerhouses. 

After the cutoff trench had been 
backfilled and the embankment 
brought to river grade, the rate of fill 
placement increased rapidly, reaching 
a maximum daily rate of some 66,- 
500 cu yd. By the end of October 
1957, a total of 6,400,000 cu yd had 
been placed. The embankment was 120 
ft above the stream bed and about 40 
percent complete. During last Decem- 
ber and January, when 47 in. of rainfall 
was being recorded and the hauling 
equipment was being overhauled, the 
rate of fill placement fell to 20,000 cu 
yd per day. 

sy June of 1958, when a group at- 
tending the ASCE Convention in Port- 
land visited the site, some 13,000,000 
cu yd of material was in place and the 
dam had reached 390 ft above the 
foundation. Despite a general area 
strike of equipment operators and 
drivers from July 9 through August 14, 
the dam will be topped out at a height 
of 512 ft and a fill content of some 
16,000,000 cu yd in early November. 
It is expected that enough water can 
be retained to permit testing and some 
power production in early December, 
ahead of the completion schedule. The 
contract carries a “penalty-bonus” 
clause of $3,000 per day. 

The cost of Swift Dam No. 1 is es- 
timated at $58,000,000 and that of 
Swift No. 2 at $17,000,000, a total of 
$75,000,000. 
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Scroll cases for Swift No. 1 powerhouse are 42 ft in diameter. Steel of 90,000-psi yield 
point was used for 50-percent weight reduction and easier fabrication. View below 
shows installation of rotor of 21-ft 8-in. diameter, with 23-ft shaft. Three 68,000-kw 
units are to be installed in Swift No. 1 powerhouse for Pacific Power & Light Com- 
pany, and two 35,000-kw units downstream in Swift No. 2, for Cowlitz County, Wash. 
The two plants will produce 924,000,000 kwhr annually under average water condi- 


tions. 
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PRESTRESSED CONCRETE 


for AIRFIELD PAVEMENTS 


GUNNAR 5S. PEDERSEN, M.ASCE, Lt. Col., Norwegian Army; Military District Engineer, Trondheim, Norway 
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Prestressed concrete, steadily conquer- 
ing new fields, has already proven its 
effectiveness for airfield pavements. As 
early as 1945 considerable lengths were 
prestressed but the first practical appli- 
cation of prestressing to airfield pave- 
ments on a large scale was made in 
1953-1954, with the expansion of the 
Airfield) Maison Blanche at Algiers 
The runway, 8,000 ft long and 200 ft 
wide, and the parallel taxiway 80 ft wide 
built at that time, using prestressed 
concrete, have very satisfactorily with- 
stood four vears of heavy traffic. 

One of the main problems with con- 
crete airfield pavements is cracking due 
to tensional stresses from shrinkage and 
temperature variations. By keeping the 
concrete-in compression through pre- 
stressing; the bearing capacity of the 
pavement is increased considerably and 
cracking is either reduced or completely 
eliminated. 

Another advantage of 
concrete is that, by adequate arrange- 
ment of the prestressing, the number of 
joints can be reduced to a minimum. 
This is especially advantageous for air- 
fields used by jet aircraft 
transverse joints, even when carefully 
constructed, cause vibrations in planes 
landing at high speeds. These vibra- 
tions disturb the electronic equipment 
and thereby increase the cost of plane 
maintenance. 

When prestressing is applied over a 
considerable length of pavement 4 to 8 
in. thick, there is a risk of buckling. 
However, the weight of the pavement 
resting directly on the base counteracts 
the buckling tendency. Crushing of the 
concrete will take place before buckling 
as long as the pressure line does not rise 
too far above the center line of the cross 
section. 

Another problem is “friction” be- 
tween the concrete pavement and the 
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base. This so-ealled “friction,” which is 
actually a combination of friction and 
deformation of the base and subgrade, 
occurs When the pavement expands and 
contracts as the result of temperature 
and moisture variations. Tests have 
shown that the “friction” does not de- 
pend solely on the evenness of the con- 
tact surface and the material in the base 
and subgrade, but is also highly de- 
pendent upon the rate at which the 
movement takes place. In a concrete 
pavement that can move freely during 
changes in temperature, the friction can 
produce tension stresses that reduce or 
altogether eliminate the prestress in 
parts of the pavement. By fixing the 
concrete pavement between permanent 
abutments, such friction can be almost 
However the 
temperature stresses become an impor- 
tant factor, 


Tests at Orly Airfield 


The first practical experiment with 
prestressed concrete for airfields was 
earried out at Orly Airfield near Paris 
in 1945. The well known French con- 
crete designer, M. Freyssinet, was asked 
by the Paris Airfield authorities to pro- 
duce plans for a 1,380-ft extension to 
the main runway at Orly, to be con- 
structed of prestressed concrete. The ex- 
tension was designed for an 85-ton 
wheel load, with a thickness of 6.3 in., 
prestressed to 480 psi. The pavement 
was composed of prefabricated concrete 
slabs one meter square (3 ft 3 in.). 

Prestressing of the runway in a cross- 
wise direction was accomplished by ea- 
bles 3 ft 3 in. apart. Lengthwise pre- 
stressing was achieved by dividing the 
runway into triangles with joints fitted 
with steel rollers, each joint running 
across the pavement at an angle of 45 
deg with the runway center-line. This 
longitudinal prestress is absorbed at 


completely suppressed. 
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Maison Blanche Airfield, Al- 
giers, has prestressed con- 
crete runway 8,000 ft long 
and 200 ft wide. This and 
parallel taxiway 80 ft wide 
have withstood nearly four 
years of heavy traffic. 


each end of the runway extension by a restricted traffic with a 314-psi tire pres- Airfield at Maison Blanche, Algiers 

rigid abutment which is anchored in the sure. In addition to a number of shrink- 

subbase beneath the pavement. The age eracks which appeared during the For the construction of the airfield 

runway has been in use for ten years first part of the construction period, at Maison Blanche, Algiers, bids were 

and has performed successfully without some cracks appeared in the pavement invited on two alternatives, one a 14.5- 

any cost for maintenance. in the winter of 1955-1956 during a in. plain concrete pavement resting on 
In 1947 a similar prestressed section period of hard freezing. These eracks a gravel base 16 in. thick, and the other 

of conerete runway 240 ft long was built closed when the temperature rose. a 5.5-in, asphalt pavement on a 34-in. 

at Melsbroeck Airfield near Brussels. At Later, pressure was put on the hy- base. The firm that previously had con- 

the London Airport a 360-ft length of draulie jacks again, and since then no structed the prestressed pavement at 

runway was built in 1949 by the same more eracks have appeared. Apart Orly Airfield in 1953 proposed as a 

method. Both these runways have per- from these cracks the pavement up to third alternative a prestressed concrete 

formed satisfactorily. now has performed satisfactorily. Ac- pavement 7.1 in. thick on a 12-in. base. 
The reason why this type of pre- tually, when the concrete is under pres- Because of its economy, this third al- 

stressed pavement, has not been em- sure, the cracks have no effect on the ternative was considered the most 

ployed more frequently is that ordinary bearing capacity. favorable and was adopted. 

concrete spreading and finishing ma- 

chines are not suitable for placing it 

Also, the joints are complicated, so that 

such pavements cannot compete in cost 

with conventional concrete pavement. FIG. 1. Prestressed concrete pavement at Maison Blanche Airfield, Algiers, has per- 
In 1953 a new test pavement was con- formed satisfactorily under heavy traffic for two years. Longitudinal prestressing is 

structed at Orly Airfield for a taxiway accomplished without cables, by hydraulic jacks which push pavement against 

1,400 ft long. M. Freyssinet had been underground abutments at each end of taxiway. 

asked to make plans for a prestressed 


pavement that could compete with con- 
ventional pavements in performance as See 4" 
Pavement Base layers 
well as in economy. This pavement was = arin) 
ing and finishing machines in strips 16 | ; 4 
ft 6 in, wide and 7.1 in. thick. Trans eables 
versely the pavement is prestressed to 7 WW | Soilin place 
250 psi by means of twelve 14-in. cables | | A hw 
A | 
11" 


spaced 4 ft 4 in. apart. At each end of 14" 1" 6'2" 910" 14" 10" 


the runway the pavement is anchored 
in a fixed abutment similar to that in (a) LONGITUDINAL SECTION, END OF RUNWAY 
the Algiers runway, shown in Fig. 1. 
Longitudinal prestressing is produced 414 3" 4143" > 
| 


184! 


without cables, by the use of a special | 12 strands $"9)))_C(paper and bitumen) 
hydraulic jack which pushes the con- 


crete against the abutments. 
After completion, the pavement was an 


7 
Rubb 
thoroughly tested. According to test re- Sheath for cable \ 
sults its bearing strength was evaluated 12 strands 2" 
as a 60-ton wheel load at a 185-psi tire Soil in place 


pressure, or a 100-ton wheel load for (b) DETAIL OF ABUTMENT 


\< 


REET 
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7 Abutment Permanent jack 


‘ blocks every 1000 ft \ 


Temporary jack blocks | 
y approximately every 330 ft | 


4000 ft 


Symmetrical About ¢ —> 


FIG. 2. Schematic longitudinal section through Maison Blanche 
runway shows location of jack blocks which prestress pave- 


ment. 


For two years the pavements at Mai- 
son Blanche have been subjected to in- 
tensive use, including heavy traffie to 
and from the oilfields in the Sahara, 
and have behaved very satisfactorily. 
There are a few fine cracks in the sur- 
facing, caused by inadequate pressure 
on the hydraulic jacks during construc- 
tion, while concrete shrinkage was tak- 
ing place. The pavement is now under 
full stress and the cracks have no effect 
on its bearing capacity or evenness. 

On the Maison Blanche runway, the 
subgrade consists of a fine grained soil 
which can be described as a silty clay. 
When soaked it swells up to 5 percent. 
The liquid limit is 50 to 55 and the 
plasticity index varies between 30 and 
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37. A coefficient of subgrade reaction of 
160 lb per cu in. and a California bear- 
ing ratio of 7 percent were used for 
design of the base and pavement. The 
base is built up of three layers, each 4 
in. thick. The bottom layer consists of 
river gravel; the middle layer, which 
acts to break capillary action, Consists 
of washed river gravel; and the top 
layer is water-bound 
macadam made of crushed chalk stone, 
impregnated with bitumen. To reduce 
friction, a layer of sea sand 1 in. thick 
was placed on top of this foundation, 
and the sand layer in turn was covered 
with a layer of watertight craft paper. 
See Fig. 1. 

Drainage is provided by longitudinal 


composed of 


surface-water channels along both sides 
of the runway, which has a transverse 
slope from the crown toward each side 
of 0.5 to 1.5 percent. The water enters 
the channels through a continuous slit. 
In addition, the previously mentioned 
4-in.-thick drainage layer in the base 
discharges through ordinary drain 
pipes on each side of the runway. 


Abutments absorb prestress 

The abutments, which absorb the 
longitudinal prestress at the ends of the 
8,000-ft runway, consist of concrete 
slabs 6 in. thick, which extend for the 
full 200-ft width of the runway. They 
also extend lengthwise for a distance of 
1S4 ft at a depth of 10 ft. At each end 
of the runway these slabs rise in a gentle 
S-shape to the surface level, as shown in 
Fig. 1. Instead of absorbing the prestress 
is direct. pressure in the abutments, the 
ends of the runway are anchored by 
twelve 14-in. cables, which are placed in 
the abutment slab for their full length 
ind anchored at the slab’s innermost 
edge. The distance between cables is 1 ft 
+ in. Bitumen is injected around the ca- 
bles. This construction allows for a little 
movement between the ends of the run- 


FIG. 3. Jack block, shown in sketch and photo, con- 
sists of four long flat steel containers cast together in 
concrete blocks 6.7 in. X 10 in. X 20 ft. When containers 
are put under water pressure, one at a time, they 
expand and push concrete toward abutments at ends. 
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way and the abutments, so that the 
abutments can be designed for a consid- 
erably lower total prestress force than 
if they had to absorb the pressure 
directly. 

The runway pavement is 7.1 in. thick 
and has a bending strength after 2S 
days of 1,000 psi. The compression 
strength after 28 days is 5,600 to 6,400 
psi. For better workability, an air en- 
training agent was used. The pavement 
was placed with ordinary concrete 
spreading and finishing machines in 
strips 20 ft. wide. Transversely the 
pavement is prestressed with twelve 
14-in. wires at a spacing of 4 ft 4 in. 
Each cable is prestressed to 43,100 tons, 
which gives a prestress in the concrete 
of 250 psi, and is then grouted with 
cement mortar. 

Longitudinally the pavement is pre- 
stressed by hydraulic-jack blocks. A 
photograph and Fig. 2 show the placing 
of the jack blocks in gaps in the con- 
crete pavement every 1,000 ft. A sche- 
matic sketch, Fig. 3, shows the con- 
struction of a jack block. Each jack 
block consists of four long, flat steel 
containers, which are cast together in 
a conerete block 6.7 in. high, 10 in. 
wide, and 20 ft long. When the jack is 
ready to function, the containers are 
put under high water pressure, one at 
a time. They expand and push against 
the concrete. After the desired com- 
pression of the concrete has been 
reached, the containers are filled with 
cement mortar. Finally the joint over 
the block is filled with mortar and 
leveled off. 

3y means of the hydraulic-jack 
blocks, the concrete pavement is given 
a minimum prestress of 250 psi at its 
lowest temperature and moisture con- 
tent. The prestressing force is absorbed 
partly by friction against the founda- 
tion and partly by the abutments at 
each end of the runway. Since at Mai- 
son Blanche the temperature varies be- 
tween 32 and 122 deg F, the prestress 
in the pavement varies from 250 to 
1,250 psi. As long as the hydraulic 
jacks are filled with water they act as 
movable joints. To prevent possible 
vertical displacement of the concrete 
pavement on both sides of them, the 
pavement ends are vertically inter- 
locked by prongs sticking out from 
both ends underneath the pavement. 

Full prestress can first be applied 
after the runway is completed to its full 
length and the pavement has had time 
to harden sufficiently. As there are no 
contraction joints in the pavement, 
shrinkage and temperature cracks 
would have occurred if special precau- 
tions had not been taken. These cracks 
in themselves do no harm since they 
close as soon as the pavement is pre- 
stressed. But impurities can penetrate 
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the cracks while they are open. To 
avoid such cracks the pavement is tem- 
porarily put under prestress, while it is 
hardening, by means of temporary 
jacks consisting of only one steel con- 
tainer but otherwise of the same con- 
struction as the main hydraulic jacks. 

The temporary jacks were placed at 
330-ft intervals along the runway. To 
avoid having to provide the complicated 
tiedown under the pavement in those 
places, the pressure in the temporary 
jacks was continuously controlled so 
that the degree of prestress in the con- 
crete in the hardening period never ex- 
ceeded 214 psi. When prestressing was 
applied by the main jacks, only one of 
the four containers in each jack block 
was used to apply the necessary force. 
The idea was to use the next two con- 
tainers during the first year to after- 
stress the pavement to compensate for 
creep of the concrete. The fourth con- 
tainer was held in reserve. Up to the 
present, the pavement has received only. 
one after-stressing. 


Stresses continually recorded 


Load tests and several years of prac- 
tical experience have provided a solid 
foundation for estimating the strength 
and dependability of prestressed con- 
erete pavements for airfields. To obtain 
further information for design and con- 
struction, the airfield engineers of the 
French department of Ponts et Chaus- 
sées are making careful observations on 
the behavior of the pavements at Mai- 
son Blanche in Algiers, under the su- 
pervision of M. Pousse, Director of the 
Construction Service for the Algerian 
Airfields. 

Of special interest is how much the 
prestress in the pavement is affected by 
variations in temperature and moisture 
and, through the years, by the creep of 
the concrete. The fourth container of a 
number of the hydraulic-jack blocks 
was filled with oil and connected to self- 
registering manometers, which draw 
continuous curves of the variations in 
stress at varlous points in the pave- 
ment. At the same time the air temper- 
ature and the temperature in the con- 
crete near the top, middle, and bottom 
of the pavement are registered. Similar- 
ly precipitation on the airfield is regis- 
tered so that the amount of moisture 
in the pavement can be estimated. 

Measurements to date show that the 
prestress varies with variations in tem- 
perature, and that variations in mois- 
ture have only a secondary effect. At 
the ends of the runway, where the con- 
crete pavement can move a little in rela- 
tion to the abutments, measurements 
are also taken of the expansion and con- 
traction of the runway. These measure- 
ments are of the greatest importance 
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for a better knowledge of the friction 
between the concrete pavement and the 
base. Measurements are also taken to 
establish whether the abutments move. 


Algerian experience aids Norway 


At first. glance it may seem rather 
strange to apply experience gained in 
North Africa to conditions in Norway. 
The most important factor, tempera- 
ture, varies at Maison Blanche from 32 
to 122 deg F. Many places in Norway 
show temperature variations of about 
the same magnitude, that is, from —4 
deg to +86 deg F. At Maison Blanche 
the ground does not freeze, but the soil 
is a silty clay that swells up to 5 per 
cent in the rainy season. The procedure 
followed at Maison Blanche—draining 
and replacement of bad soils—must 
also be followed in Norway. 

Most Norwegian airfields, including 
those used by civil aviation, were built 
by the armed forces for fighter planes 
and are now used by heavier and heav- 
ier transport and passenger planes. 
Some airfields are already overloaded 
and must undergo considerable 
strengthening or reconstruction. 

The Scandinavian Airlines System is 
operating planes with a total weight of 
65 tons; the new DC-S8 jet planes now 
on order will weigh 130 tons when 
fully loaded. There are no technical 
difficulties connected with the construc- 
tion of airfields for heavy planes by 
conventional methods, but it is expen- 
sive. Therefore there is every reason to 
consider whether new methods, such 
as prestressing, can give a more eco- 
nomical solution. 


Prestressing existing pavements 


Several of our early airfields are still 
in very good condition. With a pave- 
ment thickness of only 6 to 8 in. and 
with constantly increasing plane loads 
and traffic, they will soon be damaged 
by overloading. Strengthening these 
pavements by prestressing is being 
studied. As the runways will be length- 
ened, abutments of the Maison Blanche 
type can be installed easily. More diffi- 
cult to solve are such problems as how 
the transverse prestressing can be ar- 
ranged and how the existing joints will 
influence the construction. Each air- 
field must be treated individually. Soil 
conditions, construction of the founda- 
tion, and the condition of the pavement 
must all be carefully examined. Per- 
haps it will be necessary to develop 
special machinery to cut out the joints. 

M. Freyssinet is working on this 
problem. Its successful solution would 
have great economic advantages not 
only for Norway but for all countries 
where thin concrete pavements are in 
need of strengthening to take heavier 
loads. 
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The electronic computer has become an 
indispensable tool of the civil engineer. 
We find the computer doing the tedious, 
repetitive, and lengthy mathematical 
computations which until now have 
taken a sizable part of the engineer's 
time. 

Our first contact with computers was 
over three years ago for the design of 
the Fort Pitt Bridge, a double-deck tied 
arch of 750-ft span. The computer not 
only performed the mathematical com- 
putations at a fantastic speed but also 
determined the stresses in this highly 
indeterminate structure in an exact 
manner that would have been almost 
impossible to do by manpower alone. 

The Fort Pitt Bridge, now being 
erected in Pittsburgh, Pa., over the 
Menongahela River, will serve as the 
link between the East and West Penn- 
Lincoln Parkway, the life line of Pitts- 
burgh. 

A similar bridge, the Fort Duquesne 
Bridge, on the other side of Pitts- 
burgh’s Golden Triangle, spans the 
Allegheny River and will be the major 
route to the area northwest of Pitts- 
burgh. The design for this bridge was 
completed a year ago, also with the aid 
of a computer. This route will ultimately 
be connected to the Pennsylvania Turn- 
pike. 

Fort Pitt Bridge design 


A simple-span arch was selected for 
the Fort Pitt Bridge because of a limited 
approach distance at both ends of the 
span and because of its esthetic appear- 
ance. The tension tie of course elimi- 
nates the horizontal thrust on the 
piers. The rib is made up of box girders 
5 ft deep, hinged only at the spring 
line. The stiffening truss, which also 
serves as the tie, is 25 ft in depth. There 
are 14 hangers, spaced 50 ft apart. Each 
hanger consists of four 3!4-in. round 
cables. The bridge will carry two levels 
of traffic, four lanes one way on each 
deck. The upper deck is at the level 
of the top chords of the stiffening truss, 
while the lower deck is at the level of the 
bottom chords. In fact, the Fort Pitt 
Bridge will be the first bridge ever built 
that has the following three character- 
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istics: (1) a two-hinged  box-girder 
arch, (2) a stiffening truss as a tie, and 
(3) a double deck. 

Because of its unique nature, a 100:1 
scale model was constructed to investi- 
gate the stress and load relationship. 
The model is made up of machine-tooled 
steel members, with lead weights as 
dead and live loads. Strains in various 
members were measured by SR4 gages, 
and bridge deflections were measured 
by an Ames dial. By varying the posi- 
tion of a unit load, influence lines were 
obtained. 

In plotting the influence line for stress 
in the hangers (measured strain times 
the known modulus of elasticity), an 
unusual characteristic was observed. 
The influence line has a peak when the 
load is applied directly at the hanger in 
question. As illustrated by the broken 
line in Fig. 1, the influence line for stress 
in hanger No. 5, there is a sharp peak 
when the unit load is at hanger point No. 
5. This same phenomenon is true for all 
other hangers. At first this was believed 
to be an experimental error. A prelimi- 
nary simplified theoretical analysis 
based on the assumption that the arch 
rib is hinged at every hanger point 
showed no such peaks. The assumption 
reduced the bridge to a one-degree 
statically indeterminate structure and 


FIG. 1. Influence line for stress in 
hanger No. 5 from model study indi- 
cates a maximum stress in this hanger 
when the unit load was placed at panel 
point No. 5. 


FIG. 2. Fort Pitt 
Bridge is divided 
into two free bod- 
ies—arch rib and 


gave smooth influence lines ior hangers. 

The bridge is actually statically in- 
determinate to the fifteenth degree. An 
easy Way to visualize it is to divide the 
the arch 


structure into two free bodies 

rib and the stiffening truss. See Fig. 2. 
The forces applied on the arch are the 
hanger forces, F; to Fy, as shown, the 
horizontal thrust //, and the vertical 
reactions at the springing lines. Forces 
equal but opposite to those on the rib 
are applied on the truss with the addi- 
tion of the external loads, in this case, 
a unit load of 1 kip at panel point No. 1, 
and the pier reactions. 

The 14 hanger forces and the thrust 
/1 make up the 15 unknowns. They 
must be of such magnitude that con- 
tinuity between the arch rib and the 
stiffening truss is maintained under any 
condition of loading. In other words, the 
vertical deflection of the rib (A ,\,) at 
any hanger point plus the elongation of 
the corresponding hanger (€ hanger) Must 
equal the vertical deflection of the stiff- 
ening truss (6 truss) at the same hanger 
point. That is, for vertical continuity, 

Fourteen equations of vertical con- 
tinuity are developed as there are 14 
hanger points. The fifteenth equation 
comes from the horizontal continuity. 
The change in the horizontal distance 
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between the ends of the areh rib 
(Ah, must equal the change in length 
of the stiffening truss (d/ truss). That is, 
for horizontal continuity, Ah, i. 

It certainly would be a very difficult 
task to solve the 15 simultaneous equa- 
tions by using a desk calculator. Ac- 
tually, with the bridge on a 3-percent 
grade (causing dissymmetry), the 15 
equations must be solved 14 times, one 
for each position of the unit load, in 
order to obtain the influence lines of 
the hanger forces and the thrust. Fur- 
thermore, to set up the simultaneous 
equations, 152 or 225 deflection co- 
efficients for the arch rib and 225 deflec- 
tion coefficients for the stiffening truss 
are necessary. All this work can be 
most efficiently carried out by an elec- 
tronic computer. The computer is an 
ideal tool to solve simultaneous equa- 
tions of higher order, matrix inversion, 
and all repetitious and tedious calcula- 
tions. Since the computing department 
of the American Bridge Company is also 
located in Pittsburgh, their services 
were engaged. 

As the design computations were con- 
ducted more than three years ago, an 
IBM Card Programmed Calculator was 
used. 

The work performed by the computer 
ean be divided into four parts: 


6h truss- 


Electronic computers performed vital role in design of two 
similar, tied-arch bridges near point of Pittsburgh's Golden 
Triangle. Fort Pitt Bridge is at right across Monongahela River, 
and Fort Duquesne Bridge, at left, across Allegheny. 


1. Geometry. The lengths and slopes 
of every rib segment and stiffening truss 


member. 

2. Deflection coefficients for arch 
rib and stiffening truss. The method of 
elastic weight and conjugate beam was 
used. These deflection coefficients were 
combined and formed the constants in 
the simultaneous equations. 

3. Solution of simultaneous equa- 
tions. They furnished influence lines of 
hanger forces and rib thrust. 

4. Influence-line ordinates of rib 
moments and influence-line ordi- 
nates of axial stress for every stiffen- 
ing truss member. Very little new pro- 
gramming was required for this part of 
the work, which is also a tedious task if 
done without a computer. 

The input data to the computer were: 

1. Elevations of every rib and truss 
joint. 

2. Distortion area of every member 
of the structure. 

Therefore, beginning with the as- 
sumed trial sections and controlling 
geometrical elevations as input data, the 
computer furnished all the necessary 
geometry and influence lines. Then the 
designer took over. From the values of 
the influence lines, stresses were checked 
and with his judgment and experience, 
new sections were determined. From the 


Cranes assist in erection of Fort 
Pitt Bridge in Pittsburgh. Struc- 
ture of 750 ft span will carry two 
levels of traffic. Its three main fea- 
tures are two-hinged box girder, 
stiffening truss, and double deck. 


new sections, the computer furnished 
new influence lines. Altogether three 
trials were conducted. The second and 
third trials took very little time since 
all the programming was done. 

The computed influence line of hanger 
No. 5, based on fifteenth degree inde- 
terminacy, is shown by the solid line in 
Fig. 1. As indicated, it also has a peak 
at hanger point No. 5 and checks very 
closely with the experimental results. 
The peak can be explained by visualizing 
three different tied arches—A, B, and C 
as follows: 

Tied Arch A. Articulated rib with 
rigid tie. The influence line for the 
hanger is a smooth curve covering the 
full span. 

Tied Arch B. Rigid rib with articu- 
lated tie. The influence line for the 
hanger is a triangle covering two panel 
lengths adjacent to the hanger. The 
hanger stress is caused by localized loads 
only. 

Tied Arch C. Rigid rib with rigid tie. 
This is the Fort Pitt Bridge. The influ- 
ence line for the hanger should show the 
combined characteristics of Tied Arches 
A and B. 

Table I shows the computer typeout 
of deflection coefficients of the arch rib 
with unit load at Re, Fort Pitt Bridge 
third trial. Moment at various hange 


A 100-to-1 scale model of Fort Pitt Bridge was used to investi- 
gate stress and load relationships. Dead and live loads were 
represented by lead weights while strain and deflection 
measurements were recorded. 
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TABLE |. Deflection coefficients for arch rib, by computer TABLE Il. Influence-line ordinates 
—Fort Pitt Bridge, third trial of top chord No. 8-9, by computer 
—Fort Pitt Bridge, third trial 
Foat Pitt Bapet 


33834303 UNIT Load AT La 615509808 
UNIT LOAD AT 107570808 


sence 

LOAD AT LB 1701372680 
unit LOAD aT 110 578035806 


aert 

UNIT LOA 
AT L12 35757947 
UNIT LOAD AT Lie 10963714 


UNIT LOAD AT 16164618 


UNIT LOAD AT Liae 19140650 


UNIT LOAD AT LioP 20008886 
wis yuressos © UNIT LOAD AT LBP 18986120 


UNIT LOAD at 27026097@ 


UNIT LOAD AT LEP 16293927 
UNIT LOAD AT 119626809 
UNIT LOAD AT 63776502 


TABLE Ill. Computed geometry of stiffening truss, 
by computer—Fort Duquesne Bridge 


SUM POS ORDIMATES 12349617 
FORT DUOUESNE TRUSS GEOMETRY SUM MEG ORDIMATES 424088668 


Pane, CHORD BOTTOM CHORD DIAG ALGEBRAIC SUE 300 
POINT NOs TANGENT LENGTH TANGENT LENGTH TANGENT 
200387234- 23.5002 0053872 34- 33.1697 099612765 
200386608- 23-5002 200386608- 33.2984 1 .00386808- 
200812340- 23.5008 200812340- 33.0993 
200811914— 23.5008 3303692 
201237646- 23.5018 201237446- 33.0290 9B 762593 
201237021= 23.5018 201237021- 33.4402 
201662127= 23.5032 33.5116 points due to unit load is at the left. 
2020872 34= 2345051 °02087234- 33.5826 1.02087234- Then under conjugate beam, load at 
02512340- 23.5074 02512340- 3228192 «77487659 > alactic ara 
302512340= 2365076 5326561 various points, or the elastic weights, are 
00293 23.5101 202937446- 3247495 097002553 eted The Meet) are 
+02937021- 2365101 02937021- 33.7256 1.02937021- ted. fle coetfici nts are 
203362553= 2365133 #03362553- 3406800 296637446 shown as deltas. as 
00336255 3- 2305133 203362553- 33.7974 1203362553- it aS comput ition was 
30378 7659- 2309169 03787659- 3.20107 296212340 done in floating point. 
lable II gives the influence-line ordi- 
nates of Top Chord 8-9, also of the 
TABLE IV. Stiffening-truss stresses for unit load, Fort Pitt Bridge, third trial. The loading 
by computer—Fort Duquesne Bridge positions and the respective influence 
ordinates are typed in two columns. The 
FOR) DUQUESNE TRUSS UNIT LOAD AT 10 
senses asterisk in this case represents a nega- 
TOP CHORD BOTT «CHORD DIAGONAL VERTICAL tive sign. The sum of positive ordinates, 
40,0482 62957569 the sum of negative ordinates, and the 
i7 TERT 551-0858 algebraic sum are also neatly typed out 
1777.9138- 2222,3922 624 6619- » bottom 
2666.8707= 222243922 63200387 at the bottom. 
2667.0295- 311155344 623 »3380- 11.3362 
3556 311155346 63397853 Fort Duquesne Bridge design 
3556.3268- 40008677 622 »0141- 15.1149 
905 753867 1 The design of the Fort Duquesne 
3224076547 277829710 702 Bridge Is very similar to that of the Fort 
222324793- 16676093 77295769 9.4563 Pitt Bridge with the exception that the 
266206099 Fort Duquesne has a shorter span, of 
2 
+0008 55549520 800 »6904~ 20026- 123 ft, has only eight hangers, and there- 


01880000 VERT SHEAR +0001 HORZ SHEAR fore is statically indeterminate to the 

ninth degree. The services of the com- 

puting department of the American 

TABLE V. Unit-stress influence line of arch rib, by Bridge Company were also engaged for 
computer—Fort Duquesne Bridge this bridge. This time, however, an 

me - IBM 650 was used. Since much of the 

LINE work was done in the same way as it 
_SEGMENT ML/S P/R-ML/S P/AGMR/S was for the Fort Pitt Bridge, three of 
162839 the output sheets for the Fort Du- 
quesne Bridge are shown here as Tables 


320000 07217 133 108623 24189 


320000 303690 524632 207730 

320000 30548 2909 263827 58786 III, 1V and V. 

206583 306981 346160 21378 Table III is the computed geometry 

300000 202671 400793 206587 406907 of the Fort Duquesne Bridge stiffening 
300009 10036 107725 308461 260316 truss. Lengths and tangent of slopes of 
3000000 9004 102131 300131 163630 top chord, bottom chord, and diagonal 
320000 26163 166727 members are summarized, The left-hand 

-column gives the panel-point numbers 


320000 
320000 1961497 19.0779 2002009 1609999 which identify the members. 
390000 Table IV shows stresses in the Fort 


229000 96733 147735 1901497 1798033 Duquesne Bridge stiffening truss due 
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to unit load at panel point No. 10. 
The stresses are used in the virtual-work 
solution of deflection coefficients. The 
five columns are panel-point numbers, 
top-chord stress, bottom-chord stress, 
diagonal stress, and vertical stress. The 
bottom line shows the check moment 
and shear, both practically zero. 

Table V is the unit-stress influence 
line of the arch rib, Fort} Duquesne 
Bridge. Column 1 gives the segment 
number, which is 3; Col. 2, moment at 
left end of segment divided by the sec- 
tion modulus; Col. 3, moment at the 
right end of segment divided by the 
section modulus; Cols. 4, 5, 6, and 7 
give the four possible combinations of 
fiber stress—P/A + M/S of left and 
right ends of the segment. The first line 
of the typeout is due to the load at 
panel point No. 1; the second line is due 
to the load at panel point No. 2, and 
soon. Again the sum of positive ordinates, 


negative ordinates, id the algebraic 
sum are neatly typed out at the end of 
the sheet. 
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Simplified deflection calculations by virtual work 


eae for the deflection of beams 
or rigid frames by the method of virtual 
work involve evaluation of the term 


ds 
| Mm over the entire member. 


In this term, VW represents the bending 
moment at any point due to any system 
of applied external loads; and m denotes 
the bending moment at any point due to 
a unit loading applied in the direction 
and at the point of the required deflec- 
tion. The method presented here reduces 
the work required to evaluate this in- 
tegral to a series of slide-rule operations 

Consider the member 1-2 (Fig. 1) 
with the applied moments M, and M, 
varying linearly along its length. The 
moments at any point can be expressed 


M, — M, 
M, = M; +(# (1) 


Similarly, 


My — Mm 
Mz + x (2) 


as 
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In conclusion, two points could be 
emphasized. First, there is the signifi- 
cance of using electronic computers in 
the design of the arch bridge. This of 
course meant a large time saving for the 
designers as they did not have to do the 
tedious and repetitious calculations. 
This in turn raised the engineers’ morale 
and produced better engineers for they 
had more time to exercise their engineer- 
ing judgment and could afford to make 
more design trials. But there was also 
the exactness of the solution, which 
could not have been achieved without 
the use of the computer. The computer 
enabled us to find agreement between 
experimental and theoretical results. 
(Attempts were made at first to solve 
the 15 simultaneous equations by hand 
by relaxation techniques. This was un- 
successful because the equations proved 
to be too sensitive.) 

The second point is the division of 
work between men and computer. In 
general, the design of indeterminate 
structures can be represented by a sim- 
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Then 
as 
| Mm = 
M, + ( — 
— ds (3) 
* 
L > 


FIG. 1. Moment diagram for deri- 
vation of basic equation. 


FIG. 2. Arithmetical procedure 
for solving basic equation. 


NOTEBOOK 


ple flow diagram that has two black 
boxes. The first box represents the 
choice of sections or, in succeeding 
trials, the determination of the best 
new sections. The second box is analysis, 
which generally involves lengthy and 
tedious calculations. The two boxes are 
hooked up in a loop. Because the first 
box calls for sound engineering judg- 
ment, which can be effectively and 
readily carried out by experienced engi- 
neers, the computer was used only as 
the second box. The proper division of 
work between man and computer is 
very important since the available pro- 
gramming time is limited. 

Our experience in the use of electronic 
computers has been most satisfactory. 
We now have had a Bendix G-15 D 
computer for over a year. It is used 
exclusively by our office for highway, 
structural, and hydraulic computations. 
Through the combined efforts of the 
Bendix Users, over eighty programs in 
the field of civil engineering are now 
available. 


Expanding and integrating vields the 
basic equation, 


ds 


(1. Mae M, m, + 


3EI 
Mine em) (4) 


é 
== 
x 
m, 
M, Z 
multiplication 
= 3 3 
: 
M 
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The term ZL represents the distance 
between any two points on the structure 
between which the moments have a 
unique constant variation. This means 
that points | and 2 must be either a 
joint or a point at which a concentrated 
load is applied. 

If the moment diagrams for MW and m 
are placed one above the other, the 
solution of Eq. 4 can be performed 
arithmetically by two distinct types of 
operation—cross multiplication and di- 
agonal multiplication. See Fig. 2. The 
results of the diagonal multiplication 
must be multiplied by one-half. The sum 
of these operations is then multiplied by 


the term 3 a Applying this operation 
to all lengths, L, of a structure and sum- M MOMENTS im MOMENTS 
ming up will then give the required de- 
flection. 

A further simplification of the above FIG. 3. Given moments m and M for illustrative problem. 
steps can be made by first multiplying 


each value of m by its relative I term. 


The cross and diagonal multiplication 
can then be applied to the sum of two 
applicable m values. 


Illustrative problem 


Find the horizontal deflection at point 
2 of the frame (Fig. 3) from the given 
moment diagrams for M and m. The 
actual process of cross and diagonal 
multiplication is shown in Fig. 4, where 
the first few steps are lettered to illus- 
trate the procedure. Actually, each step 
can be performed directly on the slide- FIG. 4. Step-by-step solution of illustrative problem. 
rule and only the results need to be 
recorded. The sign convention for the 
M and,m moments has to be consistent. 

In this case tension on the inner fibers 

of the frame was considered positive. 

The positive answer indicates that the 

deflection is in the same direction as the Cross MULTIPLICATION DiaGonaL Mcwrirircatt 
applied unit load. 

The problem of calculating the de- 
flection at the point of, and in the direc- 
tion of, an applied unit load can be 
considered as a special case of Eq. 4. 
For this condition, MVM = m. Then Eq. 4 
becomes 


S15 
10S 
15 
754 


S64 


te to te 
to te be 


2 400 


ds L ( 9 
= ny? + + M2) 
EI 3 EI m No ny Ms 


(2 


The application of this equation is 
evident from the previous discussion. 

The basic equation was derived from 
moments caused solely by direct loads The algebraic summation of the cross multiplication and the diagonal multiplication 
and therefore is not applicable for any is 1,608. Therefore 
applied uniform loading. That portion E16 = 1,608 “ = 1,608 x = = 10,720. J = 1,200 ins, E = 30 X 10° ksi 
of the structure acted upon by uniform 3 m1 
loads would have to be evaluated in the 
usual manner. The method presented 
here could then be performed on the re- _ 10,720 1,728 
maining portion of the structure. ° = 30 X 108 x 1,200 


and a factor of 1,728 is required to yield an answer expressed in inches, Ther 


= 0.515 in. 
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Controlled-porosity pipe dewaters dune sand 


Concrete pipe made to a controlled 
permeability has been used successfully 
to extract fresh water from sand dunes 
at Coos Bay, Oregon. A gallery 200 ft 
long consisting of pipe with an inside 
diameter of 36 in. was installed as a 
pilot plant to produce industrial water 
for the Pacifie Power and Light Co. 

This porous pipe was developed from 
experiments in cementing oil wells. It 
was found that a certain mixture of 
portland cement, with an activated sili- 
ca-replacement material and a con- 
trolled water content, in a definite vol- 
ume ratio to aggregates of fixed size 
and shape, will provide a structurally 
strong concrete with a predetermined 
porosity and permeability as well as ef- 
ficiency in screening out minute parti- 
cles. The activated silica is in the form 
of calcined oil-impregnated shales and 
fly ash. 

The equivalent of the pore volume in 
the concrete can be added to the batch 
as a non-aqueous but liquid vehicle to 
facilitate mixing and placing. After a 
normal curing period, the liquid will 
drain out or can be flushed out. It can 
be reused if it can be recovered. Under 
most conditions the carrier liquid will 
not interfere with normal steam or 
other heat curing. 

Engineering and geologic studies in 
the dune area at Coos Bay indicated 
that one method of extracting fresh 
water from the dunes—replenished by 
rainfall and underwater sources—was 
to build and pump a collecting gallery 
for more than one seasonal cycle. 


Sand is very fine 


Analysis of the dune material showed 
a remarkable uniformity throughout 
the area, 98 percent of the material be- 
ing between the SO- and 100-mesh range 
and the remaining 2 percent up to 150 
mesh. The permeability of the concrete 
in the pipe was made of the order of 
2,000 Darcies liquid, or 40,000 gal per 
day in Meinzer units, that is, in gallons 
per day per square foot of face per foot 
of length per foot of head pressure 
gradient. 

The elongated shape of the aggregate 
used provided a texture that appeared 
as a multitude of minute slits. It has 
been found that a departure from 


CIVIL ENGINEERING * 


FLORENT H. BAILLY, A.M. ASCE, Bailly Engineering Enterprises, Pasadena, Calif. 


Newly developed permeable concrete 
Pipe can be designed to screen out 
solids in a certain range of particle size, 
without inhibiting the passage of fluids. 
This pipe has 36-in. inside diameter. 


sphericity in the aggregate controls the 
screening efficiency of the permeable 
concrete. As a natural corollary, the 
departure from sphericity also con- 
trols any tendency to plugging. 


Construction was simple 


An excavation was made to 5 ft be- 
low low tide and about 18 ft below 
the water table. Three 8-ft sections of 
the 36-in. pipe were clamped together, 
with heavy canvas strips at the joints 
to form 24-ft segments for placing. 
The 24-ft segments in turn were 
clamped together by a diver below wa- 
ter. The gallery was sealed at one end, 
and the other end was closed by a ver- 
tical caisson of 8-ft diameter with its 
top flush with the surface, where a 
pump was installed. The entire gallery 
was backfilled with the excavated sand 
and the surface restored to its original 
level. 

As installed, the pipe walls of per- 
meable concrete are effectively screen- 
ing out the dune sand. Some of the 
canvas joints failed with time and per- 
mitted sand to enter the pipe but the 
pipe walls themselves did not allow 
any passage of sand. There was no de- 
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Texture of permeable concrete pipe is 
such that pipe walls do not allow any 
sand to pass through. At same time, 
there is no decrease in amount of water 
extracted. Aggregates can be varied. 


crease in the amount of water extract- 
ed due to sand plugging. These facts 
were determined after 16 months of 
operation, when the installation was 
inspected by a diver who entered the 
gallery via the caisson. 

The strength of the concrete, with a 
30-percent pore space, was dependent 
upon the kind and shape of the aggre- 
gate used. In repeated tests, cement 
with an activated silica additive per- 
formed from 50 percent to 300 per- 
cent better in bonding and in compres- 
sion than portland cement when used 
alone. Portland cement alone is not 
satisfactory for this use. It cannot be 
used for a designed porosity and per- 
meability in concrete because it lacks 
surface tension, which is present in the 
modified cement. 

Many applications are being found 
for permeable concrete. The one here 
described illustrates a pioneering use 
for this new material. The gallery de- 
seribed, for extraction of water from 
unconsolidated fine sands, could not 
have been successful without it. 

Further information is available 
from the writer, at 709-711 South Fair 
Oaks Avenue, Pasadena, Calif. 
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Traverse closure 


as a mathematical method 


JOHN F. TANNER, J.M. ASCE, Vice President, Sholders & Tanner Engineering, Inc., Escondido, Calif. 


= semester, as a part-time instructor 
in dynamics, in the Engineering De- 
partment at San Diego State College, 
Calif., I encountered a problem of rela- 
tive position in plane motion. The 
machine in the problem consisted of a 
series of interconnected linkages having 
plane motion. Enough information was 
given to ascertain directly the angular 
position and length of all but two of the 
members of the system. 

Direct information was available for 
the angular position of one member and 
the length of the other, but it was 
necessary to solve indirectly for the 
remaining length and angular position. 
Some of the students in the class thought 
the solution impossible while others 
tried vainly for several hours to find a 
system of triangles and rectangles that 
would afford a trigonometric solution. 

I had been doing a good deal of sub- 
division work, involving the closing of 
many traverses, and it was by this 
method I was able to arrive at the 
solution here offered, in a matter of 
minutes. 

This illustration is cited in the belief 
that many engineers erringly limit the 
use of traverses to land surveying prob- 
lems. In many engineering problems a 
mathematical solution for unknown 
distances or angles can be found more 
efficiently by effecting a traverse closure 
than by constructing a network of 
triangles and rectangles. 

At that time I was unable to give the 
students any reference material on the 
method of traverse clo- 
sure, as it is often called. Since that time 
I have found that many universities 
offer no instruction in this method and 
that most surveying texts and engi- 
neering handbooks make no reference 


‘criss-cross ”’ 


to it. It has proved such a time saver 


to me that I wish to outline it briefly 
here. 
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Any one of four cases can arise in the 
closing of a traverse: 

1. One closing side with an unknown 
bearing and an unknown distance 

2. Two closing sides with two un- 
known distances 

3. Two closing sides with an unknown 
distance and an unknown bearing 

4. Two closing sides with two un- 
known bearings 

Case 3 is the one under discussion 
here. 
Solution in eleven steps 


The problem is to find the distance of 
one closing side and the bearing of the 
other. Proceed by the following steps: 

1. Find the algebraic excess in de- 
partures and latitudes, where 

East is plus North is plus 
West is minus South is minus 

2. Give the sines and cosines of the 
bearings of the closing sides algebraic 
SIZNS 4S follows: 

A sine that gives an east departure is 
plus. 

A sine that gives a west departure is 
minus. 
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A cosine that gives a north latitude is 
plus. 

A cosine that gives a south latitude is 
minus. 

3. Multiply the excess departure by 
the cosine of the known bearing of one 
of the closing sides. 

4. Multiply the excess latitude by the 
sine of the bearing of that closing side. 

5. Subtract the two products from 
each other. 

6. Divide the difference by the known 
distance of the other closing side. This 
is the sine of the angle between the 
closing sides. 

7. Using Step 6, find the bearing of 
the other closing side. 

8. Multiply the excess departure by 
the cosine of the bearing of the closing 
side found in Step 7. 

9. Multiply the excess latitude by the 
sine of the bearing of that closing side. 

10. Subtract the two products from 
each other. 

11. Divide the difference by the sine 
of the angle between the bearings of the 
closing sides (Step 6) for the unknown 
distance of the other closing side. 


Fig. 1. Coordi- 
nates E and S 
represent excess 
easting and south- 
ing of traverse to 
be closed by line 
AB, having a 
known bearing 
(alpha), and line 
BC, having a 
known length. 
Find length of line 
AB and bearing of 
line BC (beta). 
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Derivation of method 


The derivation of this method is 
shown in Fig. 1. 

Let the coordinates EF and S represent 
the excess departure (easting) and the 
excess latitude (southing) of a traverse 
to be closed by line AB having a known 
bearing a, and line BC having a known 
length. Find the length of line AB and 
the bearing, 8, of line BC. 

IXxtend line BA to point P so that 
line PC is perpendicular to line PAB, 
Therefore the angle C’CP = a. 


More about Sequent depth in 
hydraulic jump 

To THe Eprror: In the July 1958 issue 
(p. 66), Professor Sarpkaya presented an 
article entitled “Computation of Sequent 
Depth in Hydraulic Jump Simplified.”’ In 
this article it was required to solve the 
following relationship for 


This can be solved for d; in terms of do 
and g. Transposing, squaring both sides, 
and collecting terms, we get 

27° 
dy- + — =0 

do 


Solving this by the quadratic formula, 


2g 

\ g de 

which shows that the equation can be used 
to solve for either unknown by simply 
interchanging subscripts. 


= 


JosErH B. Bonac, J.M.ASCE 
Horner & Shifrin 


St. Louis, Mo. 


Author replies 


To THE Eprror: Mr. Bohac seems to 
have overlooked the statement in the sec- 
ond paragraph of my article which reads, 
“Tf either X or Y is known, the other vari- 
able could easily be obtained. . . .”’ This 
restates the well-known fact that the 
subscripts can be interchanged in the 
hydraulic-jump equation. Probably Mr. 
Bohac’s misconception was acquired from 
the numerical example, which led him to 
think that in this method it was required 
to solve for d;. It is obvious from a careful 
reading of the article that the method sug- 
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Extend line CP to Q so that line C’Q 
is perpendicular to line CQ. Therefore 
C’'C (cos a), or E cos «a = QC. 

Draw line C’N perpendicular to line 
BAP. Therefore AC’ (sin a) or S (sin a) 
0'N 


QC — QP = PC = BC sin (8 — a) 


QC — QP 
BC 


Therefore sin (6 — a) = 


E cosa —Ssina 


BC 


Draw line C’M perpendicular to line 
BC. Therefore the angle CC’M = B. 
Therefore C’C (cos 8) = C’M, or E 
cos B = C'M. 

Draw line AH parallel to line BMC. 
Therefore the angle C’AH = 8. There- 
fore AC’ X sin B= C’H or S sing = C'H. 

Draw line AR perpendicular to line 
BMC. Therefore C’M — C’H = HM = 
AR = AB sin (8 — a). Or 


AB sin (8 — a) = Ecos gp — Ssing 
E cos 8 — S sin 8 


Or AB = 


sin (8 — a) 


READERS WRITE. 


gested could be used to solve’ either 


X = di or Y = de without any additional 
s 
presuppositions or proofs. 

It must be added that, because of the 
interchangeability of the subseripts in the 
equation, d; and dy are frequently referred 
to as conjugate depths, although no jump 
can take place from dg toward d;. It was 
for this reason that I referred to it as the 
“sequent depth” in the hydraulic jump. 


TurGut SarpKayA, A.M.ASCE 
Asst. Prof. of Eng. Mechanics 
Univ. of Nebraska 


Lincoln, Ne br. 


Compacted soil vs. asphalt 
for reservoir lining 


To tHe Epitor: The title, “Asphalt 
Panels for Economical Reservoir Lining,” 
on the article by Louis R. Hovater in the 
September issue, p. 38, implies that the 
use of asphalt panels to line a reservoir 
resulted in an economical sealing job. 
However, no cost data are given in the 
article. To put the described method in 
proper perspective, cost data are needed. 
Needed also are the costs of materials 
and labor for installing the panels. 

Information on the subgrade is desira- 
ble, particularly its thickness, type and 
cost. The writer’s experience has shown 
that, where proper soils are available, lin- 
ers of compacted soil can be built at a 
lower cost than membranes such as that 
described by Mr. Hovater. 

The writer knows of one installation of 
asphalt lining (not the particular product 
described by Mr. Hovater) which was en- 
tirely unsatisfactory. Even though the 
waves in this particular reservoir were 
small, they succeeded in ripping many 
large holes in the asphalt liner. Also, veg- 


November 1958 


etation grew right through the asphalt 
even though attempts were made to con- 
trol such growth by means of chemicals. 


T. Lampe, M. ASCE 
Assoc. Prof. and Head, Soil Eng. 
Mass. Inst. of Tech. 


Cambridge, Mass. 


Computing elevations of 
stilling basin aprons 


To THE Eprtror: Reference is made to 
EE. A. Elevatorski’s ‘“ Direct Solution for 
Apron Elevation”? in the August 1958 
issue, p. 60. Your attention is invited to 
Raymond L. Irwin’s discussion 
ENGINEERING, June 1942, p. 335) of Clar- 
ence Freeman’s Engineers’ Notebook ar- 
ticle, ““Nomograph for Computing Eleva- 
tions of Stilling Basin Aprons” (March 
1942, p. 157). 

Although Mr. Elevatorski’s graph is 
“dimensionless,’’ the problem can be 
solved directly with Mr. Irwin’s diagram, 
with no intermediate computation of “di- 
mensionless” parameters. Mr. Irwin’s dia- 
gram will also yield the depth, velocity, 
and Froude number for flow at the foot of 
the spillway. 

It appears that Mr. Elevatorski’s Eq. 1 
should be V; = V2g (d +h —) for a 
general solution. It is believed that the 
velocity head usually would be referred to 
the surface of the flow rather than to the 
bottom of the channel. The inclusion of the 
y, term should result in a more accurate 
general solution. 


Euus B. Picxert, J.M.ASCE 
Hydraulic Engineer, 
Corps of Engineers 
Vicksburg, Miss. 
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1958 Annual Convention—A Great Success 


An atmosphere of hope for the future 
and excitement for today’s engineering 
whievements pervaded this vear’s An- 
nual Convention, held at the Statler- 
Hilton in New York, October 13-17. The 
stimulating program, technical so- 
cial, offered far more than any one per- 
The re 
were, for example, 41 technical sessions 
including eight programs with the Inter- 
Association for Bridge and 
more than 50 


son could begin to assimilate 


national 
Stuctural Engineering; 
committee meetings; a succession of dis- 
tinguished speakers, including a United 
States Senator and the new superintend- 
ent of the New York City school system, 
who happens to be a civil engineer; the 
innual presentation of Society prizes and 
honors; induction of new officers; Condi- 
tions of Practice sessions devoted to the 
vital subject of engineering education; 
and tours of some of the big construction 
projects in the metropolitan area. 
Contributing to the hopeful atmos- 
phere of the Convention was the larg 
number of young engineers and students 
represented in the attendance of 2,550 
The attendance at the Student Chapte1 
Conference on Monday afternoon includ- 
ed students from schools as far afield as 
the University of Wisconsin, as well as an 
overflow group from the metropolitan 
irea. Another very hopeful aspect was 
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the large attendance of foreign engineers, 


especially the notable European bridge 
ind structural engineers who took part 
in eight cooperative programs. There was 
also a large contingent of ICA engineers 
from the Argentine at the Conditions of 
Practice session on engineering educa- 


tion 
Eight Sessions with IABSE 


There were overflow crowds for all 
eight of the half-day joint sessions of the 
IABSE and the Structural Division. Both 
European and American engineers had 
high praise for Leo H. Corning, chair- 
man of the Division’s executive commit- 
tee, for his work in making the coopera- 
tive program one of the Convention 
highlights. Practically the entire range of 
structural engineering developments on 
two hemispheres came in for discussion at 
the joint sessions. Advances in structural 
design, research in the behavior of struc- 
tures and properties of materials, and 
construction techniques were covered 
Many of the papers will be published la- 
ter in the Journals of the Divisions. 
Though the program was sponsored and 
coordinated bv the Structural Division, 
the Construction and Engineering Me- 
chanics Divisions also participated 

The joint program culminated in an 


International Engineering Luncheon, 
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with the flags of all nations flying. Gail 
Hathaway, Past-President of ASCE and 
consultant to the International Bank for 
Reconstruction and 
featured speaker. In his illuminating talk, 
entitled “Economic Aspects of Interna- 


Development, was 


tional Engineering Projects,” Mr. Hatha- 
way discussed the organization of the 


World Bank, the 


projects in the underdeveloped areas of 


agency that finances 


the world. Mr Hathaway emphasized the 
fact. that World Bank loans are, indeed, 
loans and not gifts, as is commonly sup- 
posed Actually, he said, the World Bank 
was set up as an agency “for interna- 
tional investment to increase production, 
raise living standards, and help bring 
about, a better balance in world trade.” 
The 68 member countries of the Bank are 
its stockholders, each subscribing to its 
capital stock in accordance with its eco- 
nomic strength. 


Dr. Theobald Luncheon Speaker 


The strong program on engineering ed- 
ucation must have inspired more confi- 
dence in what our schools and colleges 
are trving to do than any similar program 
since Russian Sputniks first gave us 
cause for serious concern about our brand 
of education. The 
the featured talk at the 
given by John J. 


program began with 
Wednesday 
luncheon Theobald, 
M.ASCE, new superintendent of the 
New York City Public School System 
and continued through the Wednesday 
afternoon session conducted by the De- 
partment of Conditions of Practice. In 
introducing Dr. Theobald, Vice-President 
Waldo Bowman expressed the pride of 
the Society in the appointment of one of 
its members to head the largest educa- 
tional svstem in the world and called 
this recognition of a civil engineer “a 
heartening sign.” Dr. Theobald, whose 
Walter E. Jessup, editor of “Civil En- 
gineering,” receives Scroll of Apprecia- 
tion for nearly thirty years of service to 
the Society. The presentation was made 
by Executive Secretary W. H. Wisely in 
behalf of the Board of Direction. New 
ASCE President Francis S. Friel is 
seated at left. 
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degrees are in civil engineering rather 
than education, is a former professor of 
civil engineering at the College of the 
City of New York. For the past two 
vears he has been deputy mayor of New 
York 

In his constructive and inspiring talk, 
entitled “Journey to Knowledge,” Dr. 
Theobald traced the growth of free edu- 
cation in the United States from the in- 
ception of the nation and showed how 
education has improved since the “good 
old days” when education (mainly the 
three R’s) was for the few. Today we 
have the obligation to educate all, each 
weording to his ability. Among students 
in New York’s academic high schools, Di 
Theobald said, the vast majority of the 
boys with 1.Q.’s of 115 or above are study- 
ing advanced science, and more than half 
of them are studving advanced mathe- 
matics. About 85 percent of these stu- 
dents go on to college 

Dr. Theobald warned against the “ex- 
citement and hysteria” following in the 
wake of Sputnik. “The Russians,” he said, 
“are where we were in 1870 in the sense 
that only those who can measure up to a 
certain standard can have an education.” 
The challenge, as he sees it, is “to main- 
tain competition with a nation concen- 
trating on one thing, vet turn out gen- 
erally edueated students, and also edu- 
cate those of low intelligence for a useful 
life.” Earlier identification of college po- 
tential is another essential aim, he be- 


heves 


Honorary Memberships Awarded 


Three outstanding members of the So- 
cietv—Henry J. Brunnier, Nathan W 
Dougherty. and A M Rawn—were made 


Nathan M. Newmark (left in left-hand view) and Anestis S. 
Veletsos, both of University of Illinois faculty, shared the Nor- 
man Medal, which is being presented to them by retiring 
President Louis Howson. In photo at right Gail Hathaway, 
Past-President of ASCE and consultant to the International 


hen 
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Honorary Members at the Wednesday 
Luncheon Meeting. Past-President Ma- 
son Lockwood read the citations, and 
retiring President Louis Howson made 
the presentations. To give an idea of the 
august nature of honorary membership 
in ASCE, Mr. Howson noted that only 
175 have attained this distinction in the 
Society’s entire 106 years of existence. 
Another feature of the Wednesday lunch- 
eon was the presentation of a Certificate 
of Appreciation on behalf of the Society 
to Convention Thomas J. 
Fratar. In thanking Mr. Fratar and his 


Chairman 


hard-working committees, the Society’s 
new President Francis Friel remarked 
that “literally vears of work go into mak- 


ing a Convention a success.” 


Conditions of Practice Session 

engineering 
teachers were the speakers at the Condi- 
tions of Practice session on engineering 
education. In the lead-off talk on where 


Four well-known civil 


the emphasis should be placed, Dean 
Linton KE. Grinter, M. ASCE, of the Uni- 
versity of Florida Graduate School, de- 
plored the small amount of basic engi- 
neering science studied in civil engineer- 
ing courses and said that too much of 
what is taught is not transferrable to 
other fields. He spoke of the “high trans- 
fer value” of English and mathematies, 
and urged that science be brought into 
the teaching of civil engineering. “We 
have not bred scholarship in the civil en- 
gineering curriculum,” he said. 

J. B. Wilbur, M. ASCE, professor of 
civil engineering at Massachusetts Insti- 
tute of Technology, stressed the impor- 
tance of balance in engineering educa- 
tion. There must be an optimum balance 


November 1958 


between the science and the art of civil 
engineering, he said. Approving one does 
not mean disapproving of the other. 
“Most of tomorrow’s engineering will still 
be done on earth and still will involve 
work with people,” which means more at- 
tention to the humanities. He concluded 
that, “Human know-what may be more 
challenging than technical know-how.” 
Policies and procedures pursued by En- 
gineers Council for Professional Develop- 
ment in its accreditation work were ex- 
plained in a helpful talk by F. C. Lind- 
vall, professor of electrical and mechan- 
ical engineering at California Institute of 
Technology and chairman of the ECPD 
Education and Accreditation Committee. 
Accreditation has a twofold purpose, he 
said, It helps provide a mechanism for 
the faculty, and helps the school to weed 
out its weak spots and strengthen its cur- 
riculum. Professor Lindvall asked for 
more practicing engineers to help with 
ECPD’s accreditation work instead of 
leaving it entirely to the professors. 
Though the final talk on the program 
—given by Mario G. Salvadori, M. ASCE, 
professor of civil engineering at Colum- 
bia Universitv—was entitled “Mankind 
Faces a Technological Culture,” Dr. Sal- 
vadori also stressed the good general 
background. Warning that “synthetic 
thought is the basis of barbarism,” he 
told his fellow educators that “forming 
good minds” is one of their prime re- 
sponsibilities. He advocates a few funda- 
mental formative courses, with strong 
emphasis on English and mathematics. 
Like Dr. Theobald, he 
right of all to participate in the learning 
process—a giant step forward from the 


recognizes the 


time, only a few decades ago, when “only 
one person in 10,000 counted.” 


Bank for Reconstruction and Development, addresses the Inter- 
national Engineering Luncheon. Seated are John I. Parcel, 
Honorary Member of ASCE and vice-president of the Inter- 
national Association for Bridge and Structural Engineering, 
and IABSE President Fritz Stussi, of Switzerland. 
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At Consultants’ Dinner, another feature 
of Convention week, Herschel H. Allen 
(left), president of American Institute of 
Consulting Engineers, presents Award 
of Merit to James R. Killian, Special As- 
sistant to the President, for Science and 
Technology. 


Reclassification of Member 
Grades Discussed 


The proposed reclassification of mem- 
ber grades was discussed at some length 
at the Society’s annual business meeting 
on Wednesday morning. Dissatisfaction 
with the proposed top grade of “Fellow” 
was expressed by several members. A mo- 
tion was made that the membership of 
ASCE be circularized by postal ecard and 
asked to make a choice between “Fellow” 
and “Senior Member” for the top grade 
before the reclassification proposal goes 
out for letter ballot. The 
down. A motion to 


motion was 


voted table the 


Student Chapter at Manhattan College takes occasion during 
the Convention (photo at left) to present its check for $100 for 
the new United Engineering Center Building to David G. 
Baillie, chairman of the Metropolitan Section’s Fund Raising 
Committee. Shown, in usual order, are Anthony Spinella, vice- 
president; Frederick Richards, secretary: Mr. Baillie; Robert 
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amendment was met with a nearly unani- 
mous “No.” The reclassification proposal 
will go to the membership for ballot on 
November 21 in the form approved by 
the Board of Direction (July 1957, page 
81; September 1958, page 33). The ballot- 
ing will close on January 23. The votes 
will be counted on January 26, and the 
tellers will report to the Board in Los 
Angeles on February 9. 

The traditional presentation of prizes 
for papers in Transactions was another 
feature of the Wednesday morning meet- 
ing. All but two of the seventeen prize 
winners attended the ceremony. The oth- 
ers are abroad and will receive their 
prizes at a later Society function. Walter 
E. Jessup, who will retire next month as 
editor of Crvmi ENGINEERING, was sur- 
prised by a special scroll of appreciation 
for his thirty years of service to the So- 
Executive William H. 
Wisely made the presentation to Mr. Jes- 
sup on behalf of the Board of Direction. 

At the close of the Wednesday morning 
program Francis 8. Friel, Philadelphia 
consultant, took office as the 90th Presi- 
dent of the Society. The obligation and 
responsibility of every member to the 
Society and the Society’s role in the 
growth of the country were discussed by 
Mr. Friel’ in his thought-provoking in- 
vugural address. His address is printed in 
this issue. Taking office, also, are new 
Vice Presidents for Zones II and III, 
Paul L. Holland and Lloyd D. Knapp, 
and seven new Directors. The Directors 
ire Thomas J. Fratar, District 1; Earl 
F. O’Brien, District 3; Daniel B. Ventres, 
District 5; Charles W. Britzius, District 
7; Wavne G. O’Harra, District 11; Fred 
H. Rhodes, Jr., District 12; and N. T 
Veatch, District 16. 


Secretary 


dent Francis Friel. 
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Student Chapter Conference 


Professionalism for Engineers” was 
the topie of the Metropolitan Conference 
of Student Chapters, which drew hun- 
dreds of students from the New York 
area plus groups that had come on their 
own from all over the Eastern Seaboard. 
The Metropolitan Conference of Chap- 
ters has been expanded to inelude Stevens 
Institute of Technology, bringing to nine 
the number of member Chapters. Char- 
ters for all nine Chapters were presented 
to representatives of each group. 

The featured speakers were Enoch R. 
Needles, Past-President of ASCE and 
consulting engineer of New York City; 
Martin S. Kapp, J.M.ASCE, soils and 
foundations engineer for the Port of New 
York Authority; and Milton Alpern, 
J.M. ASCE, consulting engineer and as- 
sistant professor of civil engineering at 
Cooper Union. All see a strong ASCE 
as a prerequisite to professionalism. Mr 
Needles said that the change from non- 
professional to professional must be grad- 
ual. The truly professional man will have 
education, training, experience, absolute 
integrity, and a strong sense of personal 
Mr. Kapp that the 
shortage of engineers is “nonsense” and 


service. suggested 
that the proper use of technicians and 
computing machines will “reserve engi- 
important work.” Mr. Al- 


pern suggested practical ways of improv- 


neers for the 


ing professional status. Concentrated 
technical reading and research were sug- 
gested as something each engineer can do 


status, “We 


watchdogs over the whole subject of en- 


to improve his must, be 
gineering education,” he said. 

At the conclusion of the panel there 
from the 


was enthusiastic diseussion 


Albertelli, treasurer; and William McElligott, president. ASCE 
Past President Carlton S. Proctor (left in photo at right) intro- 
duces Karl Terzaghi, Hon. M. ASCE, at Society luncheon in Dr. 
Terzaghi’s honor on the occasion of his 75th birthday. Toast- 
master Arthur Casagrande is at right with new ASCE Presi- 


CIVIL ENGINEERING 


i 
: 
— 


floor, The voung men asked some verv 
searching questions: Can we be truly pro- 
fessional if we don't have the literature, 
the philosophy, the social courses that 
the other professions have to study? 
What about unionization? How can we 
make all engineers (not just 40 percent) 
join the Society? 


City Planning Luncheon 


The City Planning Division observed 
its thirtv-fifth anniversary at the Urban 
Renewal Luncheon, The guest speaker 
the Hon. Preseott Bush, United States 
Senator from Connecticut and member 
f the Senate Subcommittee on Housing 
deplored the defeat of the Urban Re- 
newal Law in the last Congress, calling it 
a “set-back to eliminating urban blight.” 
He said that the plan, one of the most 
vital and useful in the United States, 
failed because of its enormous cost in a 
vear when there was a huge budget defi- 
cit. It is his belief that urban renewal 
would gradually pay for itself, as in- 
creased tax revenues must ultimately fol- 
low slum. clearance Senator Bush said 
that his experience in his own state con- 
vinees him of the soundness of the pro- 
gram and he urged his enginee! heare rs 
to bring about a better understanding of 
the need for urban renewal in their com- 


munities 


Dr. Terzaghi Honored 


Dr. Karl Terzaghi, Hon. M. ASCE, and 
professor emeritus of civil engineering at 
Harvard, was honored by the Soil Me- 
chanies and Foundations Division at a 
veneral luncheon of the Society on the 
occasion of his 75th birthday. Introduc- 
ing Dr. Terzaghi, Carlton Proctor, Past 
President ASCE, quoted his late partner 
Dan Moran of Moran, Proctor, Mueser & 


tutledge as predicting in the early 1920’s 


that “Karl Terzaghi was the long-awaited 
genius destined to establish the basis for 
a scientific approach to the mechanics of 
soils, to equip the professional practice 
of foundation engineering, for the first 
time, with professional tools and thus to 
provide scientific status to an empirical 
technology.” 

Responding on the subject “Soil Me- 
chanics in Action,” Mr. Terzaghi stated 
that soils engineering requires years of 
study, experience, and practice. Soils me- 
chanics is a guide for judgment, not a 
substitute; and the judgment can come 
only from veurs of experience close to 
the actual work in the field. Young grad- 
uates in soils mechanics are expected by 
many to be experts but they are far from 
it. The road to that status is long and 
strenuous and is not necessarily followed 
by suecess. Effort alone is not enough 
It requires innate qualifications ove: 
which the individual has no control. 
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Dr. John Theobald, 
civil engineer, 
superintendent of 
New York City 
schools, and un- 
til recently deputy 
mayor of New 
York, addresses 
the Awards Lun- 
cheon. At left are 
President and Mrs. 
Francis Friel and 
Thomas J. Fratar, 
general chairman 
of the New York 
Convention Com- 
mittee. 


Prof. Arthur Casagrande, M. ASCE, 
announced that the writings of Dr. Ter- 
zaghi are being collected by his friends 
info a monumental compilation that will 
honor this founder and developer of the 
art and science of soil mechanies and 
at the same time be a work of very great 
usefulness to the profession. Mr. Casa- 
grande also stated that an endowment is 
heing developed to establish an award 
in Mr. Terzaghi’s honor 
Civil Engineering Show 

The Civil Engineering Show of equip- 
ment and materials was a continuous at- 
traction for those at the Convention. 
About fifty exhibitors added much to the 
value of the meeting by supplying com- 
plete technical information on products. 
Competent engineers were on hand at 


every booth to answer specific questions. 

Exhibitors vied for attention of the 
2.550 attending the meeting with gim- 
micks and give-aways. Intrusion-Prepakt 
invited all to guess, estimate, or calculate 
the weight of a block of Prepakt high- 
density concrete. Visitors were told the 
density of the block and provided with 
a tape to measure and then measure 
again. Many engineers took up the chal- 
lenge with a seriousness worthy of a ma- 
jor construction project. Some of the best 
sliderules in the country got stiff work- 
outs. Then, there were those hardy souls 
who risked strained backs and slipped 
dises in attempting to lift the block. Us- 
ually these guessers were high, an indi- 
cation that some engineers are out of 
condition. For the guesstimators who did- 
n’t win—the correct. weight was 153 lb. 


AGC-ASCE Joint Cooperative Committee meets during Convention week. Seated 
are R. K. Lockwood, co-secretary for ASCE; W. W. Wanamaker, acting co-chairman 
for ASCE: Howard Dixon, co-chairman for AGC; and Frank Twiss, co-secretary for 
AGC. Standing (in usual order) are Dick Hopkins, AGC; Paul Elsner, AGC; J. M. 
Sprouse, AGC; Carl Jansen, ASCE; Clinton D. Hanover, Board Contact for ASCE; 
Hcrold Blakeslee, AGC; Charles Davis, ASCE: Thomas Shedd, ASCE; and Walter 
Couse, AGC. 
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Memorable Social Program 

Each year the Annual Convention 
‘committees of Metropolitan Section 
inembers in charge of arrangements man- 
age to outdo themselves at the seemingly 
impossible task of providing fresh and 
interesting social programs. This vear the 
innovations included a get-together on 
Thursday evening for both men and 


Women, with entertaimment calculated to 
ippeal to both, instead of the stag 
smoker of other years. There was also 
something new in the fashion show for 
the ladies at the Waldorf, where clothes 
were modeled for husbands and children 
is well as for the ladies. Mrs. Thomas J 
Fratar was chairman of the Women's 
Committee 


ASCE Technical Program Reviewed 


Construction Goes Foreign 


The Construction Division devoted 
several sessions [to loreign operations 
Emphasis was on getting along and get- 
ting paid. A. Douglas McKee, president 
of Perini Limited, Toronto, said that Ca- 
nadians more national in feeling 
now than ever in the past. They have 
proved that they ean do the big JODs 
well and all work economically so users 
of construction services are buving uu 
Canada. For those who plan to work in 
Canada, Mr. MeKee recommended close 
contact with local construction groups to 
ivoid upsetting trade agreements and 
creating friction. Public relations is espe- 
cially important, with a big need for all 
employees to really like the country and 
to be prepared to take a part im its de- 
velopment. Salaries for engineers in con- 


struction are lower in the starting brack- 


ets than in the United States. but ad- 


vaneement can be rapld tor those whe 
have ability and adaptability and to 
pay is high 

Daniel A. Del Rio, representative ot 
the Banco National de Cuba, said that s 
incipal risk to novice overseas contrac- 
tors is having to deal with foreign cur- 
rencies Despite higher nterest rates 
tbroad, the American contractor should 
not become involved in financing the 
roject. There may be wide fluctuations 
n local currency in relation to the dollars 
ind difficulty in converting such cu 
rency. Dollars are needed for other than 
local emplovees and for equipment and 
materials 

In presenting a pape: by Henry C 
Boschen, M.ASCE, vice-president ot 
Raymond International, Inc., Edward 1 
Morris, also vice-president with Rav- 
mond, informed the engineers that con- 
struction in foreign areas is a special art 
that should be divorced as much as pos- 


Fermer chairmen of City Planning Division’s Executive Committee were honored 
at the Urban Renewal Luncheon, which celebrated the Division's 35th anniversary. 
chairman of executive committee; the Hon. Prescott Bush, U.S. Senator from 
Reading, left to right. are Leslie Williams, ex-chairman; J. Cal Callahan, present 
Connecticut and featured speaker: and former chairmen Frank H. Malley, William 
J. Shea, John Nolen, Jr., and Harold M. Lewis: and Fred W. Tuemmler, former 


member of executive committee, 
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sible from «a firm's domestic operations 
The overseas contractor, he added, is not 
just a contractor working abroad, but « 
man who is often called on to play the 
role of diplomat, economist, politician 
educator, and pioneer. In addition to 
multiplying all the usual perils of domes 
tic construction, he said, overseas work 
adds major problems of supply, transpor 
tation, currency convertibility, finance 
personnel relations, training, climate 
manners and morals, protocol, equip 
ment maintenance, and even occasional 
revolutions. Foreign construction, 
Morris said, is a place for the experi- 
enced engineer; many contractors, he 
stated, have failed because of inexperi- 
ence and lack of proper concept of the 

Despite the great advances made in 
the efficiency of heavy construction ma- 
‘hinery, labor-saving devices must be 
ised judiciously in foreign countries. A 
primary reason, said George Havis 
M. ASCE, vice-president and general 
manager of the Henry J. Kaiser Co 
Oakland, Calif., is that the utilization of 
heavy equipment does not provide live- 
lihood for the multitudes which, in many 
asSes ire starving He continued that 
because of the lack of ready availabilits 
of spare parts and the reduced skill of 
naintenance mechanics, ¢ quilpment Is €x- 
pensive and maintenance is substantially 
higher than it is in the United States 
Mr. Havas said that the American engi 
neer who wants to render service abroad 
should avoid the pitfall of predicting for 
eign construction costs only on the ba- 
sis of American experience, unless the 
type of work is such that a very large 
amount of specialized equipment is re- 
quired with a small amount of labor. The 
paper by Mr. Havas will be a feature of 
the Civin ENGIneer- 


December issue of 


Power 


One of the subjects of the Power Divi- 
sion sessions at the Annual Convention 
was the Arthur Kill Steam-Electric Sta- 
tion of the Consolidated Edison Com- 
pany on Staten Island in New York 
T. R. Galloway, structural engineer fo: 
Con Edison, described the civil engineer- 
ing features. A 25,000-kw unit went into 
service in 1947, and when it was decided 
to add a second unit a general plan was 
developed for the construction of eight 
units on the site. This will be the first 
Con Edison plant that will receive coal by 
rail, but space has been reserved for deck 
facilities should water deliverv of coal 
become economical. 

A group of engineers were taken to the 
site of the generating station, and a brief 
tour of the main station structure was 
made. This building has a steel frame, 
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common jumbo brick exterior, and cleat 
glazed jumbo brick interior. Pipe piles 
were driven to rock and filled with con- 
crete, each was rated at 170 tons capacity 
Because of the corrosive soil conditions it 
was estimated that the pipe would be per- 
forated in 40 years. Therefore column re- 
inforeing in the shape of longitudinal and 
spiral bars was placed in each pile, so that 
it could later act as a concrete column 

Irregular topography and wide varia- 
tions in river flow required some inter- 
esting and unusual analytical studies and 
comparative estimates involving (a) the 
selection of the location of the station 
on the site and (b) arrangement of facil- 
ities for generating station “D” of the 
Potomac Electric Power Company now 
under construction. R. D. Chellis, 
M. ASCE, and Emory Ireland, M. ASCE, 
hoth structural engineers for the Stone 
ind Webster Engineering Corp., of Bos- 
ton, informed the group that economic 
inalvses of this type are one of the de- 
signers most difficult tasks, particularly 
since pressure is usually exerted to start 
working drawings and construction 
quickly after the plant is authorized. 
Some decisions must therefore be as- 
sumed before the analyses can be com- 


pleted, 


Cooling Towers 


Differences in cooling towers for large 
steam plants in England and the U.S. 
were also brought out in Power Division 
R. F. Rish in a paper prepared 
with T. EF. Steel, both of the Central 
Klectricity Generating Board, London, 
Ingland, described the European hyper- 
bolic natural draft towers. The largest so 
fur constructed is 340 ft high with 260 ft 
hase diameter. Most of this structure is 
empty with the warm water distribution 
system 32 ft above the ground over a col- 
lection pond and a cooling stack. Cool air 
entering through the open bottom is 
warmed by water film or droplets and 
rises. The shell could be cylindrical, such 
towers have been built, but the hyper- 
bolic shape stiffens the shell and reduces 
the surface area and concrete volume. 

Present American cooling tower prac- 
tice was outlined by J. A. Scarola of 
Ebasco Services, New York. Fans at 
the top of the tower provide an induced- 
draft. and force moisture laden air higher 
into the atmosphere, thereby dispersing 
at greater distance from the tower. Red- 
wood is a favored material for fan stacks, 
with Heartwood Redwood for packing, 
in contrast to concrete and a trend to- 
ward asbestos-cement sheets for packing 
in England. 


pHIpers 


Fish Story 


Helping fish to get away has solved a 
big problem at salt water cooling intakes 
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Shown at session of the Sanitary Engineering Division’s Executive Committee are 
(seated, in usual order) Richard Hazen, John J. Baffa, Arthur D. Caster, secretary. 
and Richard R. Kennedy, chairman. Standing are Lewis A. Young and Ray E. 
Lawrence, vice-chairman. 


on the Pacific coast. Robert H. Weight, 
of the Bechtel Corporation, told a Powe: 
Division session how putting a cover 
over a vertical intake at an existing plant 
to permit only horizontal flow alerted the 
fish to danger and reduced the fish 
trapped at the screenwell from 272 tons 
per vear to only 15 tons. This experi- 
mental work was done at the El Segundo 
plant of the Southern California Edison 
Company, while planning for the new 
Huntington Beach steam station where 
792 cfs (nearly 500 mgd) will be needed 
for condensing water for an 800,000-kw 
station, of which 400,000 kw is now on 
the line. The intake is located a half-mile 
offshore with a parallel discharge line 500 
ft shorter. Extensive experimental work 
led to setting a 2-ft horizontal flow gap 
at the existing El Segudo Station result- 
ing in an entry velocity of 3.5 ft. Obser- 
vation there resulted in use of a wider 
gap, 4.5 ft, and lower velocity, 2 ft, at 
Huntington Beach as fish seemed to: be 
warned by this movement without being 
drawn into the intake. Vertical flow, be- 
fore the cap was placed, did not alert the 
fish as does the horizontal flow, and 
twenty times as many fish were killed 
and had to be handled 


Highways and Traffic 


Alger F. Malo, director of the Depart- 
ment of Streets and Traffic in Detroit, 
presented a paper on the subject of 
“Electronic Control Applied to Limited 
Aecess Highways.” Highway and traffic 
engineers are looking to the electronics 
industry for the solution to some of the 
problems of controlling traffic on the na- 
tion’s highways. The major problems to 
he solved are the hazards of stopped or 


slow-moving vehicles, adverse weather 
‘onditions, and merging movements at 
interchanges. 

Presently being tested is an automati- 
ally guided automobile, driven on a 
road having a built-in guidance system 
in the form of an electronic cable em- 
bedded in the pavement. One safety de- 
vice under study radar-controlled 
brakes. Another now being offered as op- 
tional equipment. by one of the automo- 
bile companies is a push-button auto- 
matic driving aid. The device provides ° 
automatic control, acts as a speed re- 
minder, and enables the motorist to 
cruise on the highway without keeping 
his foot on the accelerator. Still another 
safety measure is equipment that pro- 
vides an audible warning when a pre- 
set. speed has been reached. 


Tankers and Ports 


Waterways and harbor engineers heard 
about big tankers that challenge present 
facilities. The T2 tanker, developed in 
World War II with a 21,800 ton displaced 
weight, has been dwarfed by many huge 
tankers, A. D. Quinn, of the Frederick 
Snare Corporation, said. Mr. Quinn cited 
the loaded-draft requirement of 46 ft for 
the 109,000-ton super tanker Universe 
Leader compared with established mini- 
mum ehannel depths of 40 ft in the Dela- 
ware River, 41 ft for the Panama Canal, 
and 34 ft for Suez. 

Barnett Silveston, of Tippetts-Abbett- 
McCarthy-Stratton, New York, offered 
the solution of offshore mooring in deep 
water served by submarine pipelines for 
discharging huge tankers, which range up 
to 950 ft in length with some planned for 
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IS-it draft. Caltex in Sumatra now 
uecessful 22-in -dia submarine line to 
nooring 1.700 ft offshore 


Hydraulics 


Model studies have achieved a position 
i great importance on spillway design 
stated Marvin J. Webster, M. ASCE, head 
Hydraulics Section, Portland Di- 


ision of the Corps of Engineers. Both 


ot the 


improvement of design and financial sav- 
ings have resulted from the use of such 
models. In discussing spillway design for 
Pacific Northwest projects, Mr. Webster: 
stated that spillway crests can be de- 
signed for less than the maximum crest. 
He further explained that some eavita- 
erosion 1s wcceptable since mainte- 
nance costs once i, say, 500 years would 
be less than the cost of a greater spillway 
design 


Waterways 


Among the many timely and interest- 
resented by the Waterwavs 
ind Harbors Division was that of ha 
nessing the tides for future power 

Alden K. Sibley, M. ASCE 
New England Division Engineer for the 


ing subjects } 


Brig. Gen 


Army Corps of Engineers, informed the 
group that an optimum project arrange- 
ment for the use of tidal power as a new 
source of energy at Passamaquoddy b« 
tween Maine and Canada has been de- 
vised after a $3,300,000 engineering in- 
vestigation. The project, which would 
generate electric power from the world’s 
highest tides in the Bay of Fundy, would 
have a capacity of about 1.9 bilhon kwhr., 
using thirty 10,000-kw generators. Addi- 
tional information concerning the studies 
at, Passamaquoddy will be presented by 
(General Sibley in a future issue of Crvu 
ENGINEERING. 

Water flow conditions that approxi- 
mate “tides” on the Tennessee River 
have complicated the modernization pro- 
gram in the vicinity of the Tennessee 
Valley Authorityv’s Wilson Dam Project. 
Rex A. Elder, head of the Hydraulie Op- 
erations and Tests Section, TVA, at Nor- 
ris, Tenn., said that scale-model tests in- 
volving the proposed changes at Wilson 
resulted in “tides” up to 56 ft during a 
period as brief as 142 hours. The “tides” 
are caused by steady discharges from the 
turbines operating at high capacity, fo- 
menting cross currents that make passage 
to the opening to the canal extremely 


Board of Direction Actions Reviewed 


The Board of Direction met at the 
Statler-Hilton Hotel in New York, Octo- 
her 13-14, 1958, with President Louis R 
Howson 


presiding. Among the actions 


taken were the following: 


Budget 
Committee, Francis S. Friel, chairman 
the Board adopted a budget of $1,642,500 
for the 1959 fiseal vear, the highest in So- 


On recommendation of the 


ciety history. The funds provided will 
permit, continued expansion of many im- 
portant Society activities, particularly in 


publication and Technical Division work 


Preparation of a movie, “The Civil kn- 
gineer at, Work,” was authorized, and the 
sum of $5,000 was appropriated from the 
Voluntary Fund to investigate pro- 
ceed. A committee, consisting of R. Rob- 
H. Sherlock, 


was named to carry 


inson Rowe, chairman, R 
and John E. Rinne 


out the project 


The balance in the Voluntary Fund on 
September 30 was $85,492.75 


The Daniel W. Mead Award was an- 


nounced for the best paper on ethics pre- 
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pared by a member of a Student Chap- 
ter. William G. Benko, member of the 
University of California Student Chap- 
ter, was the winner for his paper entitled 
“Ethical Aspects of Current Practices in 
the Recruitment of Graduating Engi- 
neers.” No Junior Member 


ide 


Award was 


For many vears ASCE has owned a 
property and building, at 220 West 57th 
Street, New York City, formerly occu- 
pied as its Headquarters. A task Com- 
mittee, consisting of Richard E. Dough- 
erty, chairman, George W. Burpee, Clin- 
ton I). Hanover, Jr., and David G. Bail- 
lie, was named to study and report on its 
present and future status. The property 
is clear of encumbrances and returns a 
net $33,000 per vear to the Society’s in- 
come. 


The Board took favorable note of the 
effectiveness of the conferences between 
industry and education that have been 
developing to strengthen the educational 
program in the metropolitan area of Los 
Angeles, and recommended that the 
Southern California Industry-Education 
Council’s program be brought to the 
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ditheult. Tle said. lowever, that after 
studving the 1:100 seale model, modifies 
tions of designs have now effectivels 


eliminated the cross-eurrent problems 


ASCE QUARTERLY ENGINEERING 
SALARY INDEX 


Consulting Firms 


CurRENT Last Qu 
Atlanta 1 1.11 
Baltaniore 1.11 
Soston 5 1.13 
Chicago. 1.26 
Denver ‘ 1.19 
Houstor 1.08 
Kansas City 

Los Angeles 

New York 

Pittsburg 

Portland (Ore 15 

San Francisco 1.19 

Seattle 


Highway Departments 


CURRENT Last QUARTER 
0.91 0.85 
1.17 1.17 
1.25 1.15 
1.09 1.07 
1.00 0.97 
1.15 1.15 


Figures are based on salames in eftect a 


May 15, 1958. Base figure, the sum of Feder: 
1 9 


Civil Service, G. S. Grades 5, 7, and 9 f 


1956, is $15,930. 


ittention of all ASCE Local Sections for 
consideration and application as may be 
ippropriate in their areas of interest. One 
of the leaders in the development, of the 
‘Industry-Education” movement is Di- 
rector Finley B. Laverty. The subject is 
scheduled for presentation at the Los 
Angeles Convention in February 1959 


The Committee on Engineering Educa- 
tion, M. J. Shelton, chairman, reported 
to the Board its unanimous approval of 
the Board’s action in urging the merger 
of Engineer's Council for Professional 
Development, and Engineer's Joint Coun- 
cil with the understanding that ECPD 
would retain in the merger an autonomy 
similar to that of the Engineering Man- 
power Commission. 


On recommendation of the Committee 
on Junior Members, Frank Edwards, 
chairman, the Board directed that “A 
Professional Guide for Junior Members” 
and a revised Personal Appraisal Form, 
when available from ECPD, be sent to 
all newly elected Junior Members during 
the next fiscal year; the budget adopted 
by the Board provides necessary funds 


Local Section Conferences at the fol- 
lowing locations and dates were recom- 
mended by the Committee on Local Sec- 
tions, John C. Voorhees, chairman, and 
approved by the Board: 
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I, New England 
II, Mid. Atlantic 
IV, Soutl 
V, West 
VI, Far West 
es 


New Board of Direction meets during Annual Convention in 
New York. Starting at corner of table and proceeding clockwise 
are: Director Howard F. Peckworth: Director Wayne G. O’Harra; 
Vice-President Samuel B. Morris; Director William J. Hedley: 
Director Charles W. Britzius; Director Randle B. Alexander; 
Director Fred Rhodes; Director Earl F. O’Brien; Director Thomas 
]. Fratar; Director Craig P. Hazelet; Director Finley B. Laverty: 
Director Don H. Mattern; Director Weston S. Evans; Vice-Presi- 


1. Los February 9-10, 1959, 
during the Los Angeles Convention 
of ASCE 
Northeastern, spring of 1959, dur- 


Angeles, 


ing either the District 8 Council or 
the New England Council 

Helena, Mont.. 
ing meeting of the Pacific Northwest 


spring of 1959, dur- 


Council 
. Cleveland, Ohio, May 4-5, 1959, dur- 
ing the Cleveland Convention of 


ASCE 


Manual 29 on the “Private Practice of 
Civil Engineering for the Use of Engi- 
neers and Clients’”—in preparation dur- 
ing the past two years by the Committe¢ 
on Professional Practice—was approved 
in manuscript form for publication. Fee 
curves have been extended to include 
projects costing up to $100,000,000, and 
special curves for freeway projects are in- 
cluded. Manual 29, in revised form, is 
scheduled to be available early in Jan- 


uary 1959. 


Faculty Advisers Conferences were 
scheduled as follows, on recommendation 
of the Committee on Student Chapters, 
Charles E. Clarridge, chairman: 

During the Los Angeles Conven- 
tion, February 1959 

During the Texas Section’s spring 
meeting 


Publication of a Student Chapter news- 
letter was approved. It will be mailed 
periodically from Society Headquarters 
to officers of Student Chapters. 
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The Committee on Engineers in Public 
Practice, G. P. Willoughby, chairman, 
submitted the following resolution which 
was adopted by the Board: 


Be it resolved that Civil Service Com- 
missions, boards, or like organizations 
dealing with the classification of pro- 
fessional and scientific personnel in 
public practice, be asked to give fav- 
orable consideration to the employee’s 
affiliation with nationally recognized 
professional and scientific societies in 
the establishment of his professional 
status. Recognition of such affilia- 
tion should be made a part of the 
qualification manual, guide, or docu- 
ment used by an examining board, or 
like body in the determination of pro- 
fessional competence in the specialties 
of the engineering profession. 


The Board approved another recom- 
mendation of the Committee on Engi- 
neers in Publie Practice, namely to add 
to the present nine-man committee one 
member representing the Uniformed 
Services. A change in Article VII, Sec- 
tion 4 (7) of the Bylaws to effectuate the 
action was given its “first, reading.” The 
Board endorsed in principle still another 
recommendation “that legal registration 
be a required qualification for all profes- 
sional engineers in public practice who 
hold responsible positions.” 


Recognizing the effectiveness of the 
Society’s nine District Councils of Local 
Sections, the Board expressed the hope 
that Local Sections not now members of 
Councils would organize themselves in a 
similar manner. 


Past. President Enoch R. Needles was 
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dent Paul L. Holland; Vice-President Waldo G. Bowman: Di- 
rector Clinton D. Hanover; Past-President Louis R. Howson: 
Executive Secretary William H. Wisely: President Francis S. 
Friel; Assistant Secretary E. Lawrence Chandler; Past-President 
Mason G. Lockwood; Director John E. Rinne; Director E. Leland 
Durkee; Director Philip C. Rutledge; Vice-President Lloyd D. 
Knapp; Director D. B. Ventres; and Director N. T. Veatch. Di- 
rector Tilton E. Shelburne was unable to be present. 


named Assistant Treasurer of the Society 
succeeding Past President Carlton S. 
Proctor who resigned. 


The draft of a “Recommended Guide 
to Bidding Procedures on Engineering 
Construction,” the product of a joint 
AGC-ASCE committee headed by 
Charles B. Molineaux for ASCE, and 
Howard Dixon for AGC, was approved 
for publication. It is scheduled for publi- 
cation early in 1959. 


The Committee on Convention Policy 
and Practice is responsible for approval 
of Convention budgets. The Board gave 
the Committee authority to approve 
Convention budgets indicating deficit, fi- 
nancing up to $2,500 from Society funds 
for certain expenditures for any one con- 
vention, if such financing is deemed nec- 
essary by the Committee to carry on sat- 
isfactory Convention activities. 


ASCE Membership as of 
October 9, 1958 


Members 

Associate Members 
Junior Members 
Affiliates 

Honorary Members 


Total . 


(October 9, 1957 


2 
| 
46 
40806) 
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On United Nations Plaza 


Planning and fund raising for the con- 
struction of the United Engineering Cen- 
ter on United Nations Plaza in New 
York City are the most important cur- 
ent activities of the five Founder So 
cieties. Both of these activities are head- 
ed up through United Engineering Trus- 


lees 


The Building 


Shreve, Lamb and Harmon Associates 
irchitects for the proposed UEC build- 
ing, are developing the plans. Studies for 
the exterior include stainless steel or alu 
minum with porcelain enamel, limestone 
or glass. Since the cost of the skin is esti 
mated at about 12 percent of the cost 
of the building, considerable thought is 
being given to both aesthetic appearance 
ind cost. Pictured on the opposite page 
isa current study of the 47th Street face 
of the building looking northwest. The 
present planning provides for a 20-story 
tower occupying 25 percent of the plot 
irea—the maximum allowed under New 
York City ordinances. 

The basement and the first two stories, 
which will oecupy the full plot area, will 
be devoted to those purposes which re 
quire large movements in and out, such 
is meeting and conference rooms, engi 
neermg and scientific exhibits, cafeteria 
librarv, storage, and centralized services 
such as receiving, storing, shipping, and 
mail handling to be available to all the 
societies occupying the Center. The gen- 
eral planning calls for the use of the 
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tower for the offices of the individual 
societies. 

The estimated gross area will be about 
280,000 sq ft and the net usable area 
ibout 190,000 sq ft, the difference being 
required for mechanical equipment, ele- 
vators and elevator lobbies, corridors, 
ind shafts. 

The building site has been cleared ex- 
cept for an operating gas station and an 
occupied tenement building on 48th 
Street. In clearing the title to the prop- 
erty, a three-inch strip of land was the 
subject of a dispute. A court judgment 
fixed compensation in the amount of 
$1,000 to settle the dispute. The amount 
has been paid by UET thus clearing the 
title. It is expected that the two remain- 
ing buildings will be razed by the first 
of the year. 

It is planned that no construction con- 
tracts will be entered into until funds in 
the form of cash or pledges are in hand; 
ind that conventional competitive bid- 
ding procedures will be followed in the 
selection of the contractors to be en- 
gaged in the construction of the Center 

In addition to the United Nations 
buildings and park, which border on the 
East River across United Nations Plaza 
from the UEC site, other neighbors in 
clude the Carnegie Foundation Building 
and a new office building to house the 
U.S. delegation. On the aerial picture of 
the mid-town area of New York on the 
cover of this issue the artist has super- 
imposed the proposed United Engineer- 
ing Center on the now vacant site be- 
tween 47th and 48th Streets. The East 
River is in the immediate foregound 
with the East Side Drive bordering it 
\cross the city to the west is the Hudson 
River and in the far background lies New 
Jersev. Landscaping of the UN Park 
street from the Center has 


heen completed 


ross the 


Ground will be broken soon after th 
first of the year for the construction of 1 
35-storv office and apartment building 
diagonally across the United Engineering 
Plaza from UEC. It will occupy the park- 
ing lot shown on the cover picture just 
above the words “United Nations Plaza” 
in the caption. A photograph of the 
model of the building, to be made avail- 
able for UN delegations, is shown across 
the bottom of this page, as this new sky- 
scraper neighbor would appear from a 
tower window of the United Engineering 
Center when both are completed. 


Fund Raising 


Funds, in the form of pledges and gifts 
are being received by UET at an increas- 
ing tempo. Table I on the next page 
shows that ASCE has reached 18 percent 
of its quota of $800,000, and that all 
member gifts have reached 25 percent 
of the goal of $3,000,000. Industry gifts 
have reached nearly three-quarters of its 
$5,000,000 target. In summary, more than 
half of the quota has been reached. The 
past month has been the biggest of the 
fund raising campaign. Richard FE 
Dougherty, general chairman of the 
Member Gifts Campaign, notes “We have 
reached nearly three-quarters of our first 
million. As just over 5 percent of the 
190,000 members of the societies have 
contributed 25 percent of the goal we are 
reasonably optimistic that we will reach 
our $3,000,000 goal by the year’s end.” 

Table II, also on the next page, is a 
record of ASCE’s progress as of October 
8 by Zones, Districts and Local Sections. 
Zone I is still ahead with 28 percent of its 
quota, District 4 leads with 48 percent 
of its quota, and among the Local Sec- 
tions the Kentucky Section is again first. 

Among all the sections of all the socie- 
ties ATEF Schenectady is rolling on to 


On the opposite page is a current study of the 20-story UEC building. Below is a 
picture of the model of a sky-scraper office and apartment building scheduled for 
construction next year across the street from the Center. 
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ASME Water- 
bury hit 100 percent from 2 percent of its 
membership. AIME Utah wired that it 
had ats full quota in the mail. AIChE 
St. Louis, with its full quota in hand 
wired for permission to go on to 200 per- 


150 percent of its quota 


cent of its quota. 

Members throughout the world are 
helping. During September subscriptions 
came from twelve countries outside the 
United States An ASME member 
phoned from London to make his contri- 


ASCE member from = Iran 


wrote, “This is a project that every pro- 


bution, An 


fessional engineer in the United States 
should unhesitatingly ASME: 
reported that 66°75 percent of its members 


support.” 


in the big new state of Alaska had con- 
tributed. It is certain that by now the 
third member there has contributed 
Cufts have come from Australia, Holland, 
Spain, Switzerland, Germany, Mexico 
the Philippines, the Belgian Congo, the 
Netherlands Antilles, Canada, Hawaii 
ind Puerto Rieo. Every member 

help in this once-in-a-lifetime effort 

contributing his time to the campaign 
ind by making a modest contribution 


TABLE 1. PLEDGES to UEC as of 
October 17 
No 


AM 


© OF 
Piepcen Goat 


143,633 1s 
102,967 
SOD 000 148,278 19 
G00 000 225,308 

300,000 98 313 33 


61 21,961 


SOO O00 
500 000 


3.000 000 9.084 
5 000 108 


740,459 5 
3,643,633 73 


1,384,092 


8000 000 9 282 


UNITED ENGINEERING CENTER 
MEMBER GIVING 


mill 


Dollar 


ASCE Giving for UEC Passes $125,000 
as of October 8 


AMOUNT 
Quor 


ZONI $197,300 $56,153 


District | 133,300 51,081 
Brazil 2,100 
Metropolita: 119,200 51.081 
Panama 1.300 
Puerto Ric 3.100 
Rep. Colom) 2,400 


Venezuelan 5.200) 


District 2 43.400 
Connecticut 11,000 
Maine 4,700 
Muassachusett 23,000 
New Hampshire 1,800 
Rhode Island 2,900 


District 3 20,600 
Buffalo 4,40) 
Ithaca 2,400 
Mohawk-Hudsor 7.500 
Rochester 1.900 
Svracuse $400 
ZONE Il 169.700 

District 4 34,000 16,351 
Delaware 4,100 780 
Lehigh Valley 4.200 

Philadelphia 20,00) 


Central Pa 5.70) 


District 5 27,000 
Nat'l Capital 27.00) 


District 6 19,000 
Maryland 15.000 
Pittsburg! 17,000 
Virginia 13.300 
West Virgi: 


District 10 59,700 
A\labam 
Florida 11,500 
Georgia 11,000 
Miami 5,200 
Nashville 2.700 
N. Carolina 6,300 
S. Carolina 4.900 


Fenn. Valley 9,200 
ZONE. Ill 


District 7 39,000 
Toulutt 1.500 
Michiga 18000 
Northwestern 8.000 
Wiseonsit 10,700 


Dakota 1 700 


AMOUNT 


District 8 37,100 1,035 i 
Cent. 1 6,500 170 
Illinois 29,000 
lri-Cits 1 


District 15.700 
Akron 4.100 
Central Ohio 5.100 
Cineinnati 1,700 
Clevelan« 9 300 
Dayton 3.300 
Indiana 11,000 
Kentucky 6,100 
Poledo +100 


District 14 31,500 
Mid-Missou 3,500 
Mid-Sout! 11,000 
Oklahoma 6.900 
St Louis 10,100 


District 16 18,000 
Colorad 13.900 
lowa 5,900 
Kans ; 12,000 1.000 
Kansn 7,600 
Nebrask 6.300 
Wyomu 2 300 


ZONE IN 230 800 
District 11 32,600 
Arizona 5,000 
Hawai 6.300 
Intermountai 4,700 
Los Angeles 50,200 
sacrament 16 300 
San Diege 6.000 


San Francis« 14,100 


District 12 10,400 
Alaska 2,200 
Columb: 2 200 
Montan 3,300 
Oregon 10,900 
Seattle 12,200 
S. Idaho 2.300 
Spokane 3,100 
Pacomn 1.200 


District 15 57,800 
Louisiana 13.000 
Mexico 1,400 
New 1.000 
Pexn 39.400 


$500,000 $125,345 


Conference on Electronic Computation 


The keynote address at the fortheom- 
ing Conference on Electronic 
tion, set for Kansas City, Mo.. 
ber 20 and 21, will be on the “Philo- 
sophical Implications of High-Speed 
Computing Machines.” It will be given 
by Norman Dalkey, chief of the planning 
analysis team, Office of the Assistant for 
Operations Analysis, Department of the 
Air Force, Washington, D. C. 

Mr. Dalkey’s address will show how 
the computer has done much more than 
revolutionize the art of calculation. It 


Som puta- 


Novem- 
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will show that it has created a subject 
matter of profound significance for math- 
ematics, the life sciences, and philosophy 
Says Mr. Dalkey: “The increasing fre- 
quency with which questions are raised, 
such as ‘Can digital computers think?, 
“Are there types of problems solvable 
by human beings but unsolvable by. 
computers?, indicates that a reevalua- 
tion of man’s place in nature as pro- 
found as the Copernican or Darwinian 
revolutions is in the making. The pro- 
gram was printed in the October issue 
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Tractor power helps build 
Navajo Dam...40 stories high 


Morrison-Knudsen Co., Inc 


Right now, the dam you see here exists 
only in the minds of its builders. Span- 
ning a sun-baked canyon in New Mexico, 
it will create a lake 37 miles long 

enough water to irrigate many thousands 
of thirsty acres. But towering Navajo 
Dam, one of the world’s largest earth-fill 
structures, will take four more years to 
complete. Sponsoring contractor is world- 


is sponsoring contractor on the Navajo Dam job in a joint venture with Henry J. Kaiser Co. and F & S Contracting Co 


famous Morrison-Knudsen already 
moving the first of 26 million yards of 
dirt and rock that will test tractor perform- 
ance and dependability as severely as any 
job can. M-K’s choice — big Allis-Chalmers 
crawlers with turbocharged diesel power, 
hydraulic torque converter drive, and the 
toughest track ever made. Allis-Chalmers, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


Construction Machinery Division « Engine-Material Handling Division « Farm Equipment Division * General Products Division 
+ Industrial Equipment Division * Nuclear Power Division * Power Equipment Division * Allis-Chalmers Internationa! 


POWER FOR A GROWING WORLD 


OVER 


How it will look—The finished 
dam will be 3800 feet wide, 3200 
feet thick at its base... and will 
create the biggest body of water 
in New Mexico. 


ar 


No worries about river work— Positive-seal protection 
of vital track parts lets the HD-21’s doze rock from the 
river bottom to form approaches for a temporary bridge 
without fear of lubricant loss or track damage. 


24-foot-wide dozing team—Torque converter HD-21’s 
match power and speed precisely, as they work together to 
push huge mounds of dirt and rock over the cliff to prepare 
for construction of a spillway. 


Heavy-duty power for heavy-duty haul roads—Big Four plus yards at a crack—This Allis-Chalmers 
Allis-Chalmers Forty Five motor graders fit the Navajo job HD-21G, biggest tractor shovel available anywhere, is help- 
to a ““T.”’ Clean, uncluttered design lets operator see both ing to load about 40,000 yards of rock and dirt to clear the 
ends of the moldboard easily as he cuts a roadside ditch. way for construction of a diversion tunnel. 


See for yourself why Allis-Chalmers equipment was chosen for the Navajo Dam job. Your 
Allis-Chalmers dealer will demonstrate machines to fit your requirements... on your job— 
no obligation. Allis-Chalmers, Construction Machinery Division, Milwaukee 1, Wisconsin 
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Task 
Classification of Mem- 
that should — be 
deve lope d and after consideration of the 


Early in its deliberations the 


Committee on 
concluded 


bers 


eriteria 


material available to it, including volu- 


minous comment and suggestion by the 


society membership, adopted the fol- 
lowing: 
1. Waintenance of membe ship stand- 


The re should be 


or lowering of 


ards no watering-down 


standards of any of the 


present engineer membership grades; 


rather, these standards should be raised, 


if this could be accomplished reasonably, 
in. the 


interest of enhancing the profes- 


sional standing of the Society and of its 
members. This is especially important in 
view of indications of the growing stature 
of engineers and physical scientists in the 


eves of the people ot the United States 


Req fration At thre 


] lace in the 


appropriate 
member- 


sy cifications for 


ship grades, legal registration 


aS an engi- 
The Com- 


this time, 


neer should be a requirement 


mittee believes that, a 


regis- 
tration should be a requirement for the 


top membership grade only 


3. Enginec fificate. An 
Certifi- 


recognized as meeting the 


-in-Training Ce 
weceptable Engineer-in-Training 
eate should he 
requirements for admission to the lowest 
grade in lieu of graduation from an engi- 
neering college of recognized standing 

4. Managerial positions. Recognition of 


trained and experienced engineers in 


should be 


view to reducing to a 


managerial further 
defined, 


positions 
with the 
involuntary separations from 
the Society on account of insufficient pro- 
fessional ¢ ngineering € xperl nee to meet 


requirements for transfer to a higher 
£1 ide 

5. Student The 
of civil engineering students to the activi- 
f ASCE should be 
maintained and enhanced if practicable 


6. Nomenclature. 


elations. close relation 


ties and operations ¢ 


The name designa- 
tions for membership grades should be in 
general accord with those, used by the 
Founder engineering so- 
the ECPD 


majority of the 
cieties and recommended in 
report. 


The Task Committee 
of Members believes that the proposed 


on Class‘ fication 


amendments to the Constitution would 
serve to accomplish the above objectives 
\s pointed out in the foregoing, how- 
ever, there has been demand for changes 
in the and in the 
qualifications as presently defined. The 


Task the fol- 


lowing would meet these objectives: 


titles or nomenclature, 


Committee believes that 
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to 


Randle B. Alexander 
Don M. Corbett 
Clarence L. Eckel 

| Wilham S. LaLonde, Jr. 
Mason Prichard 


1. Fellow. This grade would take the 
place of the present’ Member grade, 
but would differ from it in these main 


respects 


(a) Minimum age would be increased 


from 35 to 40 years; 


Minimum years of responsible 


charge would be increased from 
five to eight years; 

(c) Legal registration as an enginee! 
would be a requirement for mem- 


bership in the grade; and 


(d) Admission would be only by 
transfer from the grade of Mem- 
ber after not less than five years of 
responsible charge of important 
engineering or other appropriate 
work in the grade of Member. 

Among the Founder Societies, the 


American Institute of Electrical Engi- 
and the American Society of 
Mechanical Engineers use Fellow for 
the top grade. ECPD has recommend- 
ed the title of Fellow. 


neers 


Member. This grade would take the 

place of the present Associate Mem- 

ber grade, but would differ from it in 

these main respects: 

(a) Minimum age would be increased 
from 25 to 27 vears; and 

(b) Minimum 
charge would be 


years of responsible 


increased from 
one to three vears. 

Membership would be by advancement 

from the grade of Associate Member 

or by direct) admission, and in this 

respect. there would be no change from 

the present requirements. 


. Associate Member. This grade would 
take the place of the present Junior 
* Member grade, but would differ from 
it in these main respects: 
(a) An applicant who is not an engi- 
neering graduate from a school of 
recognized standing would not be 


At the request of the Board of Direction on June 24, 1958, the Task Committee 
on Classification of Members prepared the following statement explaining the pro- 
posed changes in membership grades and setting forth the reasoning on which the 
amendments are based. The membership of the Task Committee is as follows: 


John P. Riley 

Thomas C. Shedd 

Lowber D. Snow 

Graham P. Willoughby 
Frank L. Weaver, Chairman 


eligible for admission at this grade 
unless he has an acceptable Engi- 
neer-In-Training 


certificate; and 


(b) Transfer to another grade instead 
of being age 32 
would be mandatory 12 vears after 


Member 
grade unless, as now, an extension 


mandatory at 


admission to Associate 
is granted for intervening military 
service. 

If these proposed amendments are ap- 
proved by the membe rship of the So- 
ciety, then to accomplish the change, all 
Members, Associate Members, and Junior 
Members at the time of final approval 
would automatically have the names of 
their grades changed re- 
spectively to Fellow, Member, and Asso- 
ciate Member. 

There are undoubtedly a large number 
now in the present Junior Member or 
Associate Member grades who are well 
qualified under present rules for transfer 
to a higher grade, but who have never 
taken the trouble to apply for transfer. 
Those who are in the Junior Member or 
Associate Member grades at the time of 


membership 


adoption of these proposed amendments 
to the Constitution would be granted a 
grace period of one year in which they 
might apply for transfer under present 
rules. 

All applications received from non- 
members would be considered in accord- 
ance with the proposed provisions of the 
Constitution except for 
prior to the date of adoption of the 
amendments. 

At the beginning of its deliberations, 
the Committee was favorably inclined 
to the often-expressed view that the clas- 
sification of Member of a Student Chap- 
ter should be changed to a new Student 
Member Classification. To the 
Committee in its deliberations, Executive 
Secretary Wisely presented an analysis 


those received 


assist 
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which showed that a much higher per- 
centage of students graduating in civil 
engineering join ASCE than is corre- 
spondingly the case with the other 
Founder Societies. Under the proposed 
amendments, the present system of mem- 
bership in Student Chapters would be 
continued. 

Mr. Wisely presented an analysis of 
membership losses for the three year pe- 
riod, 1954-1956. His analysis shows that 
while the loss from the entrance (now 
Junior Member) grade was 84 percent, 
it was only 1.5 percent from all of the 
other grades combined. This loss was less 
than the corresponding loss in any other 
Founder Society. A substantial part of 
the loss from entrance grade results from 
the fact that many in this grade had de- 
veloped specific pursuits not of sufficient 
engineering character responsible 
charge or of sufficient attainment in man- 
agement, sales, administrative, or promo- 
tional activities to warrant their advance- 
ment to next higher grade. Under the 
present Constitution these members must 
be dropped from the Society. 

With a view to remedying this situa. 
tion, the proposed amendments would 
change the requirements for Affiliate 
grade. The minimum age limit would be 
lowered from 35 to 27, and the years of 
responsible charge in an applicant’s spe- 
cial pursuit would be lowered from five 


to three years. In these respects, the new 
requirements would be of a standard par- 
allel to those recommended for the new 
Member grade. If these new requirements 
for membership in Affiliate grade are 
adopted it is believed that many mem- 
bers in the entrance grade who now must 
be dropped because of inability to ad- 
vance to the next higher grade may find 
it possible and desirable to continue their 
membership in ASCE in the new Affiliate 
grade, Except for members in the present 
Affiliate grade at the time the proposed 
amendments may be adopted, an Affiliate 
would not have the right to vote or to 
hold office 

No changes are proposed in the quali- 
fications for Honorary Membership. The 
limit on the total number of Honorary 
Members, presently set to not exceed one 
for every 750 members, would be re- 
moved. The existing limitation of one 
to 7,500 appears to offer all of the selec- 
tivity needed to retain the distinction of 
this grade 

Entrance fees would be as follows: 

Associate Member $10.00 

Member 


fee for the new Associate Member grade 
for graduates who have been members 
of Student Chapters and who apply 
within 60 days after graduation, and there 


would be no fee for transfer between 
grades. 

Annual dues would be: 

Associate Member 

First seven vears after admis- 
sion to this grade . 
Thereafter 

Member 

Fellow 

Affiliate 25.00 

An analysis by the staff of the financial 
impact of all of the recommended 
amendments indicates that there prob- 
ably would be some small net. increase in 
annual income to the Society 

The Committee believes that under the 
recommended amendments to the Con- 
stitution those admitted to the Societys 
would be better qualified; that the tend- 
ency to seek transfer to higher grades 
before attaining the necessary qualifica- 
tion would be reduced, with a lessening 
in the number of declinations for the 
highest grade and an increase in applica- 
tions for and acceptance in the interme- 
diate grade 

The proposed amendments are to be 
presented to the membership as a pack- 
age unit for one vote of “Yes” or “No” 
A comparison of the present and the pro- 
posed Constitution in those areas where 
changes would take place has been mailed 
to every member. Another copy will be 
included with the ballot. 


Status of Surveyors Defined by Task Committee 


A Task Committee on Status of Sur- 
veying and Mapping appointed to report 
on (a) which parts or activities of sur- 
veying and mapping are professional and 
(b) which parts or activities of survey- 
ing and mapping are engineering has sub- 
mitted its third and final report to the 
Division’s Executive Committee for 
transmittal to the ASCE Board of Direc- 
tion. Revising some earlier ideas (March 
1957 issue, vol. p. 189), the committee 
now submits the following conclusions 
and recommendations: 

1. That the overall definition of the 
field of surveying and mapping compris- 
ing six principal categories: (a) land sur- 
veying, (b) engineering surveying, (c) 
geodetic surveying, (d) cartographic sur- 
veying, (e) aerial survey services, and 
(f) cartography, be accepted, and that 
the difference between professional-level 
duties and technician-level duties be rec- 
ognized. 

2. That the first four of the six main 
categories comprising the overall field of 
surveying and mapping should continue 
to be regarded as engineering, these be- 
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ing land or property surveying, engineer- 
ing surveying, geodetic surveying, and 
cartographic surveying; that these four 
categories should be considered as com- 
prising the field of survey engineering (or 
geodetic engineering, or geometronic en- 
gineering), which in turn should be re- 
garded as a branch of civil engineering; 
and that all state registration boards, en- 
gineering societies, and similar profes- 
sional groups should recognize profes- 
sional-level experience in this field as 
professional engineering experience. The 
committee submitted an extensive chart 
suggesting separation between profes- 
sional-level and technician-level duties. 
This has only minor changes from the 
classifications shown in the March 1957 
issue, 

The group recommended continued ac- 
credited study in basic surveying and 
that some schools should offer an elective 
of 16 to 20 semester hours that would be 
a “major” in survey (or geodetic or geo- 
metronic) engineering. In addition at 
least one engineering school should offer 
graduate degree programs in the princi- 


November 1958 


pal survey engineering fields, such as 
land surveying, geodetic, cartographic 
and photogrammetric engineering. 

A recommendation for “an appropriate 
time” in the future is that those who wish 
to engage in land surveying and related 
engineering work should first. be required 
to qualify for a professional license. 

The committee has contacted all 
known interested organizations and a 
great many individuals in formulating 
this policy. It has been endorsed by the 
Executive Committee of the Surveying 
and Mapping Division, but does not rep- 
resent ASCE policy until acted upon by 
the Board of Direction. Members of the 
Task Committee are: representing fed- 
eral mapping agencies, George D. Whit- 
more, Chief Topographic Engineer of the 
U. S. Geological Survey, Washington ; 
representing private practice and indus- 
try, Alfred O. Quinn, chief engineer of 
Aero Service Corporation, Philadelphia ; 
and representing engineering education, 
Brother B. Austin Barry, associate pro- 
fessor of civil engineering at Manhattan 
College, New York, as chairman. 
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Basic Research Is Defined at Conference 


Civil engineering aspects of basic re- 
search were fully explored at a recent 
joint conference held in Waskington, 
D. C., September 10 and 11. Co-sponsors 
of the joint conference, the first of its 
kind, were the National Science Foun- 
dation, George Washington University, 
and ASCE through its Research Com- 
mittee. 

Three significant observations emerged 
from the conference: It is probable that 
the word “research” was used more times 
during the program than during all the 
other meetings conducted under the 
ASCE banner. It is probable that the 
meeting of some fifty men was the most 
gathering of civil engi- 
neers in research ever sponsored by the 


representative 


Society. It is probable that out of the 
studies came definitions and conclusions, 
which will convince civil engineers. of 
their need and responsibility for “basic 
research,” 

The Research Committee, which is 
currently headed by Elmer k. Timby, 
has been struggling to make civil engi- 
neers research conscious. It assigned to 
one of its members, Dean Martin Mason, 
of George Washington University, the 
task of planning a meeting or conference 
that would further the recognition of 
basic research as an integral part of the 
professional practice of civil engineering. 


Dean Mason enlisted the support of the 
National Science Foundation (ideas, men 
and money), George Washington Uni- 
versity (facilities), and the several Tech- 
nical Divisions of ASCE (men). Dean 
Mason served as general chairman for the 
conference. Dr. Gene Nordby, recently 
with the NSF, facilitated arrangements 
and served as a panel chairman. Dr. Ray- 
mond J. Seeger, of the NSF, gave a 
major address defining the relationship 
of research to “knowledge.” The keynote 
address, “Relationship of Basic Research 
and Civil Engineering Knowledge,” was 
delivered by Capt. Arthur B. Chilton, 
Jr., of the U.S. Navy. Panel advisers were 
Drs. Emerson W. Conlon, of Drexel In- 
stitute; Archibald T. McPherson, of the 
National Bureau of Standards; Frank 
Croxton, of Battelle Memorial Institute ; 
and F. Leroy Foster, of Massachusetts 
Institute of Technology. 

Panel chairmen, in addition to Dr. 
Nordby, who led a symposium on “Stim- 
ulation and Organization of Research to 
Increase Civil Engineering Knowledge,” 
were: Dean John S. McNown, of the 
University of Kansas, leading a panel on 
“Current Frontiers of Civil Engineering 
Knowledge ;” Dr. Charles T. G. Looney, 
of the University of Maryland, a panel 
on “The Need for More Civil Engineer- 
ing Knowledge;” and Dr. Robert EF. 


Stiemke, of the Georgia Institute of 
Technology, a panel on “The Responsi- 
bility of the Profession and Educational 
Institutions for Development of Knowl- 
edge.” 

Research committees of the following 
ASCE Technical Divisions held meetings 
in Washington either before or after the 
conference, and participated in the pro- 
gram: Air Transport, Construction, En- 
gineering Mechanics, Highway, Hydrau- 
lics, Irrigation and Drainage, Pipeline, 
Sanitary Engineering, Structural, Soil 
Mechanics, Surveying and Mapping. 
and Waterways and Harbors. The tech- 
nical directors of the Engineering Foun- 
dation took part as, of course, did mem- 
bers of the ASCE Research Committee, 
who followed the sessions with an ap- 
praisal meeting of their own. 

The conference conclusions are diffi- 
cult to express in “nutshell” statements. 
The comprehensive Conference State- 
ment, which will be published separately, 
concludes that “basic research,” as de- 
fined, is an integral part of civil engineer- 
ing, and that this fact must be recognized 
and accepted if civil engineering, per se, 
is not to be fragmented even further, 
losing its identity to a number of highly 
specialized techniques. The conclusions, 
with recommendations, are to be made 
available to ASCE officers and any oth- 
ers who may be interested. Copies are 
obtainable on request from ASCE Head- 
quarters. 


W. W. Horner, Former ASCE President Dies 


Members of the Society will be grieved 
to learn of the death of Past President 
Wesley W. Horner in St. Louis on Sep- 
tember 23, his 75th birthday. Mr. Horner. 
senior partner in Horner and Shifrin, has 
been associated with St. Louis in a num- 
ber of capacities. His work with the city 
included design and supervision of an ex- 
tensive program of street widenings, 
traffic aids, and sewer work. He played 
a major part in planning a comprehen- 
sive sewer system in St. Louis County 
and in the design of the East Side Levee 
and Sanitary District. 

Mr. Horner's specialties included mu- 
nicipal and sanitary engineering, water 
supply, and airport design. A graduate of 
Washington University, Mr. Horner was 
awarded an honorary doctorate of engi- 
neering from his alma mater in 1952. He 
was a lecturer in engineering and late1 
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Past-President W. W. Horner 
(1883-1958) 
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a professor of municipal and sanitary 
engineering at Washington University. In 
1953, former President Hoover named 
Mr. Horner to a 26-man task force 
study of federal activities in the field of 
water resources and power development. 
As chairman of the National Water Pol- 
icy Panel of Engineers Joint Council, he 
was instrumental in preparing the guide, 
“Principles of a Sound National Water 
Policy,” which has been widely used as a 
reference, 

A member of the Society for 50 years, 
Mr. Horner served a term as Director 
from 1933-1935, and as President in 1946. 
He was a recipient of the Gold Achieve- 
ment Award Medal of the Engineers 
Club of St. Louis and he recently re- 
ceived a medal for distinguished service 
in engineering from the University of 
Missouri. 
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The Younger Viewpoint 


The Voice of the Committee on Junior Member Publications 


months old, founge?r 


page w hung comments 

ks. Its purpose of better dis- 

nol young uleas among all civil 

ad by a mece 


Zone chair- 


We have received a fine let I 
Mariano Ospina H., a civil engineer in 


de grees Irom 


tells of inter- 


Bogota, Colombia, with 
M.I.T. and Harvard. He 
esting work he has done there in paving 
water conditioning, and steam plants 
ind includes aerial photos of some land 
work. Space 

details here. He suggests as a 

New- 
Views,” 


improvement does not per- 
mit of 
better title for this column, “The 
est Ap} 


“Fresh Outlooks.” 


roaches,” “Younger 
ind “Young Engineer- 


ing 


Time is the ene ‘ivil engineers 
all over. We are sorry to learn that our 
Zone II Chairman, Raymond S8. Gordon, 
finds that time problems won't let hin 


contribute effectively to the committee 


work. His replacement must be found 
soon. Until ther iy will continue to 
serve. 

Carl P. Kroboth, a consulting engineer 
of Lexington, Ky., likes the proposed 
grade classification changes. He writes: 

“PROFESSION (Definition by Web- 
ster) Three professions or learned pro- 
fessions of theology, law and medicine. 

“T hope by now all of you Junior Mem- 
bers have read the article in last month's 
Crvit ENGINEERING, entitled A New Clas- 
sification of Members Proposed. If you 
have not done so, by all means do so at 
once. This is true because we, as Junior 
Members, will be affected most in the 
future by these new proposals. 

“Ever since I first became associated 
with the engineering profession, I have 
been conscious of one question, which 
keeps coming up: ‘Is Engineering a Pro- 
fession?’ We all know the answer to this 
least we should. Since we know 
that engineering is a profession, the real 
public know. I 
have heard discussions and read many 
articles on this subject, and I am sure 
that many great men have put a lot of 
time and thought into them. However, 
this is the first action that I am familiar 
with that gets down to the core of the 
problem. What better way is there to 
prove we are on the same plane with 
other recognized professions than to be- 
gin by raising our standards?” 


or at 


problem is to let the 
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Committee on Junior Member Publications 


Milton Alpern, Chairman; 3536 Northview Ave., Wantagh, L. I., N. Y. 


Zone | 
Zone II 


Raymond S. Gordon 
State Planters 
Bank Building 
Richmond, Va. 


Louis K. Walter, Jr. | 
320 Market Street — 
Kenilworth, N. J. 


To quote Ken Kraft: “A 


fellow who won't take know for an 
inswer.” 

You may be interested in some tenta- 
tive results of an Engineering Education 
that has been conducte d by the 
Education Nassau 
County Chapter of the New York State 


Your 


chairman, as a member of this commit- 


survey 


Committee of the 
Society of Professional Engineers. 


tee, is compiling the data of the survey, 


which so far represents the composite 


ill types of engineers 


opinion of 73 P.E.s, 
in the metropolitan area. Some interest- 


conclusions follow 


ing definitive 


1. Professional Engineers in general 

ill ages, all registered, all kinds) think 
that the undergraduate engineering edu- 
cation that they had five or more years 
ago was better than adequate 

2. The engineering education obtained 
by today’s young graduate is just less 
than adequate. 

3. Modern engineering 
should contain somewhat more training 
in application of theory and somewhat 


education 


less theory study. 

4. Liberal arts studies are considered 
important and should be expanded even 
at, the expense of technical subject time. 

5. Education in science and math five 
or more years ago, is considered to hav: 
been just adequate. 

6. However, it is suggested that the 
graduate have somewhat more 
than 


current 
preparation in science and math 
in the past. (Note conflict with respons« 
to question 3.) 

7. It is suggested that the engineering 
societies have no control, but considera- 
ble influence, over the contents and 
methods of engineering education. 
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Zone Ill Zone IV 


Rodney P. Lundin 
9744 Quakertown Ave. 
Chatsworth, Calif. 


Walter D. Linzing 
4751 No. Pauline 
Chicago 40, Ill. 


| 


suggested that the accrediting 


it evaluate an engineering col- 
composed of about equal mem- 
engineering educators and prac- 

cing engineers 

9. The 


ground of the majority of 


back- 


teachers of 


optimum experience 
undergraduate 


should — be 


engineering 


courses 


engineering graduates who 


each part time 


, practice engineering part 
time, and are also involved in graduate 
work to some minimum necessary extent 


10. About options in the undergradu- 


ite curriculum, the practicing 


o keep uy 


sional enginee! today feels that 
to few options are best 

11. There is some recommendation to- 
ward “a general engineering” curriculum 
for all engineering students 

12. There is at 


mendation for the 


overwhelming recom- 
installation of honor 
systems in undergraduate engineering 
colleges as a means of training in pro- 
fessional attitudes 


These 
will form the basis of a comple te report 


suggestions are tentative and 


pared by the committee in the 


to be pre} 


near future. 


From Roger Blum, Jr., J.M.ASCE, of 
Cleveland, Ohio:— 
“Really do not like the The Civil 
What do you 


title, Young Stirring, as a 


Young title 
think of the 
pun on Youngster? Or even Young Stir- 
rings? Oh well—” 

It has been said (by H. Thompson), 
that too many people seem to chart their 


suggestion. 


course by loungetude and lassitude 


Let’s hear from you soon. 
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eminatu 
engineers 

Piet, 4 

skeptic is a 8. 1s 


Division Doings 


Both Irrigation and Drainage 
Needed in Humid Areas 


The need for both irrigation and 
drainage in humid areas was appraised 
at a “first-time” conference conducted 
by the Irrigation and Drainage Division 
in Memphis, Tenn., late in September. 

In the heart of a humid area long as- 
sociated with drainage and flood control, 
the conference brought to light the in- 
creasing need to get the water off the 
land when it is not needed and put it 
back when crop cycles can be aided 
most. This new approach of the Divi- 
sion has been developed through the ef- 
forts of its Committee on Humid Areas, 
under the chairmanship of Paul H. Berg, 
of Omaha. 

Setting the pace for the conference, the 
opening session, on September 25, was a 
panel on drought frequencies. The char- 
acter of droughts was analyzed by M. C. 
Boyer, of the Indiana Flood and Water 
Resources Commission, and Leo F. Rey- 
nolds, recently with Armco and now in 
consulting practice in Memphis. The de- 
tailed information these men presented, 
which will be available in published form, 
prepares for the conclusions reached by 
the Committee on Humid Areas. These 
were presented by Mr. Berg, reading a 
paper prepared by Harold A. Scott, Jack- 
sonville consultant, and by Billy B. Bry- 
an, agricultural engineer from Arkansas. 

As civil engineers and agricultural en- 
gineers join with agronomists, they find 
that soil-moisture studies can foresee the 
water needs throughout crop-growing 
seasons, match this with drought fore- 
casts, and provide both irrigation and 
drainage to avoid crop damage and, in 
fact, increase crop yield. Some of the in- 
formation presented demonstrated a 
four-fold increase in yield with con- 
trolled water on crops. The civil engi- 
neer gets into the act when the econom- 
ics of the situation is encountered. Both 
drainage and irrigation cost. big money, 
and must be related to the dollar value 
of increased yield. In some cases it is 
apparent that a change in crops would 
better suit available soil moisture, mini- 
mizing the need for nature-aiding proc- 
esses. Study on this continues of course. 
There was even some facetious comment 
on the need for increased crop yield in 
the face of continued surpluses and gov- 
ernment subsidy programs. 

All this moving of water about creates 
problems of water law. Particular inter- 
est was paid the session conducted by 
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the Committee on Water Laws, under the 
chairmanship of James I. Seay, Jr., the 
new president of the Mid-South Section. 
Members of the committee presented in- 
formation on the present status of these 
laws and proposed new patterns. The ex- 
perience of New Je rsey, which has water 
laws running back to 1907, was reported 
by George R. Shanklin, who gave a eare- 
ful description of the type of laws need- 
ed, and the organization necessary to ad- 
minister them with justice. 

Speakers suggested new sources of wa- 
ter. Jerry E. Garrison suggested use of 
underflow in stream valley alluvia. As a 
complheation, W. R. Liewellyn, of Flor- 
ida, described the re sults of sea water in- 
trusion, For control of surface waters, the 
U.S. Department of Agriculture has tra- 
ditionally encouraged installation — of 
small dams. The results of this method 
were reported by C. A. Reese, of the 
Soil Conservation Service in South Car- 
olina, and J. B. Furr, of the Delta Soil 
Conservation Service in Mississippi. The 
benefits to be obtained from underground 
distribution of irrigation waters were de- 
scribed by W. D. Howell, of Choctaw, in 
Memphis. 

Interrelationship of the many uses of 
water, as well as the problems of supera- 
bundance were discussed by Maj. Gen 
William A. Carter, division engineer for 
the U.S. Corps of Engineers at Vicks- 
burg. General Carter reemphasized the 
urgent need for a farsighted appraisal 
of needs and resources, not for one yeur, 
or five years, but as far as an enginecr 
can plan for the increasing needs of an 
exploding population growth. This theme 
was given specific attention by Col. Wil- 
liam P. Jones, Jr.. Memphis district. en- 
gineer, who described the St. Francis 
River development program. Colonel 
Jones had planned a most unusual air in- 


Chairman O. Martin Carter welcomes 
Vernon Smith, a Mid-South Section past- 
president, and Mrs. Smith. 


spection tour of this project as a part 


of the conference. 

The position of the states in water re- 
source development and control was pre- 
sented by Roy T. Sessums, Jr., of the 
Freeport Sulphur Company. Mr. Sessums 
gave examples of the advantage to a 
state organization of coordinating efforts 
to foresee need and provide facilities to 
drain, irrigate, and otherwise attack the 
water resource problem. 

The general chairman of the three-day 
conference was O. Martin Carter, with 
Armco in Memphis. For his outstanding 
handling of the conference Mr. Carter was 
awarded an elaborate certificate on behalf 
of the Division by Howard T. Critchlow, 
chairman of the Division. 

Running concurrently with the confer- 
ence was the annual meeting of the Mid- 
South Section. President Harold J. Eng- 
strom conducted Section business, includ- 
ing the award of Certificates of Merit to 
past-presidents of the Section. A new slate 
of officers, headed by James I. Seay, Jr., 
as president was installed. 


Construction Division 
Announces Reorganization 

A major shift of emphasis characterizes 
the new program recently put into opera- 
tion by the Executive Committee of the 
Construction Division. Awaiting an ap- 
praisal meeting before issuing the an- 
nouncement, the Committee lists as “un- 
der full steam” the following new func- 
tions being carried on by newly appoint- 
ed committees: 
Insurance and Bonding: Edward R. Hig- 
gins, chairman 
Contract Documents: Blair Birdsall, 
chairman 
Construction Management: Howard H 
Sturdy, chairman 
New Building Techniques: Eugene F. 
Baldi, chairman 
Estimating and Cost: Eugene G. Rau, 
chairman 


Section President Harold Engstrom com- 
pares notes with Mr. and Mrs. Thomas 
Maxon, of Memphis. 
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Job Planning: Roy G. Cappel, chairman 
Equipment Maintenance: Edgar 8S. Gar- 
barini, chairman 
Nuclear Facilities: 
chairman 


William C. Siler, 
Construction Standards Warren §S 
Mann, chairman 

arch 


Moore, chairman 


Construction Wilham W 


Each committee has undertaken to ini- 
tiate action which will produce new an- 
swers to old questions, and to make avanl- 
able to the engineering profession and 
construction industry all new informa- 
tion. Dissemination of information and 
procedures is their business. Periodic re- 
ports will be issued, in addition to pub- 
lications that are being planned. There 
will also be conferences 

In making this announcement, Divi- 
sion Chairman Walter L. Couse also 
spoke of additions to his Executive Com- 
mittee: Lyman D. Wilbur, of Morrison 
Knudsen, Boise, Idaho; Joseph F. Jelley, 
Jr., consultant of Colorado Springs, 
Colo.; and Secretary Michael N. Salgo, 
civil engineer for the Columbia Broad- 
casting System, New York. 


Second Jet Age Airport 


Conference 


Latest information on noise suppressors 
and blast fences for jet aircraft is on the 
program of the Second Jet Age Airport 
Conference, scheduled for May 20-22, 
1959, at Houston, Tex. While the pro- 
gram for the three-day meeting has not 
been completed, conference committee 
members already have listed some of the 
subjects that probably will find their way 
on the agenda. These include: 

“Guiding principles needed for estab- 
lishment of airport rates and charges for 
air carriers.” 

“Experiences in loading, unloading, and 
servicing of jet transports at terminals 

“The use of prestressed pavements for 
large aircraft—research and experience.” 

“Latest thinking for heliport require- 
ments.” 

“Airport configuration studies—exit 
taxiway location and design, separation 
of runways for IFR operations, night 
guidance, ete.” 

“Blast fences, design, cost and effective- 
ness.” 

“Where do we stand on VTOL and 
STOL aircraft?” 

‘Ultimate objectives of the common 
system of air traffic control.” 

“Experiences to date on noise suppres- 
sors.” 

The conference is being held under the 
joint sponsorship of the Society’s <Air 
Transport Division and the Houston 
Branch of the Texas Section. 
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ASCE CONVENTIONS 


LOS ANGELES CONVENTION 


Los Angeles, Calif. 
Hotel Statler 
February 9-13, 1959 


CLEVELAND CONVENTION 


Cleveland, Ohio 
Hotel Cleveland 
May 4-8, 1959 


ANNUAL CONVENTION 


Washington, D. C 
Hotel Statler 
October 19-23, 1959 


TECHNICAL DIVISION 
MEETINGS 


CONFERENCE ON 
ELECTRONIC COMPUTATION 


Kansas City, Mo 
Continental Hotel 
November 20-21 
Sponsored by 

ASCE Structural Division 
Kansas City Section 


JET AIRPORT CONFERENCE 


Houston, Tex. 
Shamrock-Hilton Hotel 
May 20-22, 1959 
Sponsore d by 
ASCE Air Transport Division 
Houston Branch of 

Texas Section 


LOCAL SECTION 
MEETINGS 


Los Angeles—Dinner meeting of the 
Soil Mechanics Group at Rodger Young 
Auditorium on November 19 at 6:30 
p.m.; dinner meeting of the Construc- 
tion Group at Swally’s Key Club on 
November 20 at 6:30 p.m.; dinner meet- 
ing of the Transportation Group at the 
Engineers Club, Biltmore Hotel, on No- 
vember 20 at 6:30 p.m. 


Metropolitan—Meeting at the Engi- 
neering Societies Building on November 
19 at 7 p.m 


Philadelphia—Joint meeting with the 
Philadelphia Section of ASME at the 
Engineers Club on December 9 at 7:30 
p.m 


Pittsburgh—Evening meeting at the 
Penn-Sheraton Hotel on November 18 at 
8:00 p.m. 


Sacramento— Weekly luncheon meeting 
at the Elks’ Temple every Tuesday at 12 
noon 


Virginia—Norfolk Branch meeting the 
third Monday of every month at the 
YMCA Cafeteria at 12 noon; Richmond 
Branch meeting the first Monday of ev- 
ery month at the Hot Shoppe Cafeteria 
at 12:15 p.m.; Roanoke Branch meeting 
the second Wednesday of every month 
in the S & W Cafeteria at 6:30 p.m 


Presentation of annual Daniel V. Terrell Award for Junior Members was feature of 
recent District 9 Council meeting in Akron. Shown are (left to right) Dr. J. B. Scalzi, 
Case Institute of Technology and chairman of Terrell Award Committee; C. P. Haze- 
let, consultant and ASCE Director for District 9; Floyd F. Schrader, chairman of Dis- 
trict 9 Council and district engineer, U. S. Geological Survey: and Sammie F. Lee, 
this year’s winner of the Terrell Award and office engineer for Portland Cement 


Association. 
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Several hundred leading contractors assembled last 
month to appraise construction prospects in the months 
ahead and discuss working relationships with engineers. 
The headquarters office of the Associated General Con- 
tractors of America, in Washington, gave Civit Enai- 
NEERING these highlights of interest to engineers, from 
its midyear board meeting. 

Engineers are still somewhat in short supply, the con- 
tractors said. They OKed moves to alleviate this situa- 
tion in a number of ways—by widespread. circulation 
of a new AGC recruitment film, “The Constructors,” 
among students; by creating summer work opportuni- 
ties for both engineering professors and students; and 
by promoting interest in construction courses in various 
colleges. The AGC’s Education Committee may poll the 
association membership to determine how many civil 
engineers they intend to employ during the next year 
This group also intends to survey and publicize existing 
construction curricula at engineering colleges. The con- 
tractors want students to receive more instruction in 
construction project management and production tech- 
niques, along with design. 

Contractor members of a joint committee with ASCE 
reported efforts to revise bidding procedures. (A new 
“recommended bidding guide” that has the blessing of 
both civil engineers and contractors was approved by the 
committee at ASCE’s New York Convention and will be 
published soon.) Another task force listed concessions 
heavy construction contractors have obtained recently 
from the Corps of Engineers. These include: 

e An effort by the Corps to eliminate conflicts between 
plans and specifications which may be construed to 
make the contractor lable for costs involved as a result 
of design inadequacies. 

e Agreement by the Corps to clarify the acceptability 
of the one-stop batch plant for cement and aggregate 
batching to promote wider use of these units. 
e Advice from the Corps that the phrase 
directed by .. .” will be deleted from specifications as 
rapidly as possible, and emphasize that use of the phrase 


. or as 


” 


should be minimized in project specifications. 


Prediction time in Washington .. . The Department of 
Commerce forecast last month that new highway con- 
struction will reach $5.5 billion by the end of the year 

a strong 14 percent over 1957’s $48 billion. The 
Bureau of Public Roads, looking way ahead, believes 
that total capital expenditures for highways will top 
$6.2 billion this vear and go on to $7 billion in 1959, 
$7.3 billion in 1960, $7.7 billion in 1961; and $8.1 billion 
in 1962. (This is the first long-range prediction released 
by the BPR and some observors believe it 1s pur- 
posely conservative.) Over in the Bureau of Labor Sta- 
tistics, officials are predicting that the total construction 
volume will keep on climbing through 1959, breaking 
through $50 billion, compared with this year’s antici- 
pated $49.5 billion. 


BY-LINE 


Meanwhile, expenditures from the Highway Trust 
Fund, specially created to finance the National Highway 
Program, have started to outrun income. Nearly $4 bil- 
lion worth of highway user taxes were funnelled into 
the “kitty” from July 1, 1956, through August 1, 1958, 
and only $3 billion expended. But the last several 
months has seen expenditures jump, as state highway 
departments have boosted their road-building activities 
to new highs. Fiscal 1960 will see the Fund fall $900 
million into the red, and 1961, $1 billion more. 

The Budget Bureau would like to forestall this trend. 
Last month Director Maurice Stans conjectured that 
a boost in the federal gasoline tax might be in order. 
Consensus is that the deficit will be made up from 
general appropriations, instead. 


The Corps of Engineers’ controversial requirement for 
80 ft of clearance under bridges over the Atlantic Intra- 
coastal Waterway will stick. Highway engineers in the 
states affected have been campaigning for a reduction. 
Lowering the standard to 55 ft, they say, would save 
thousands of dollars in highway bridge construction 
costs. Maj. Gen. E. C. Itschner, chief of the Corps, be- 
lieves that semi-high, movable spans would be a good 
compromise. But the federal Bureau of Public Roads 
will not approve such structures on interstate routes 
because of the delays to highway users. 


This month the Corps will announce results of its 
significant test of asphaltic concrete as an airfield pave- 
ment. A specially constructed test strip on a Mississippi 
air base has been subjected to thousands of simulated 
B-52 bomber landings and take-offs. The load on the 
pavement has been 27 tons per wheel, or 266 psi. Con- 
gress ordered the test after conflicting testimony on the 
suitability of asphalt for heavy bomber runways and 
taxlways, 


Electronic computer programs for bridges and highways 
are available from the Office of Operations, U.S. Bureau 
of Public Roads, Washington 25, D. C. The Bureau 
has assembled these programs—some of them developed 
by consulting engineers and some by state highway de- 
partments—for determining earthwork quantities, design 
of continuous steel beam bridges, traffic assignments, 
and numerous other programs. 


A low bid of $5,874,645 has been received from C. J. 
Langenfelder & Son, of Baltimore, Md., for grading 
and drainage on the new Washington, D. C., Interna- 
tional Airport, the nation’s newest complete air facility. 
The big project will require movement of 8,500,000 cu 
yd of earth and installation of 11 miles of drain pipe. 
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can count (iss) Structural Steel 


Steel is the ideal bridge-building material. It has a long history 
of proven dependability, it’s a familiar material that designers and 
erectors like to work with, and it’s versatile. 


Steel can be welded, flame-cut, riveted, bolted. It can be 
shop-fabricated, easily shipped to the construction site, and quickly 
erected in any season. And no other construction material can even come 
close to steel’s combination of strength and impact resistance. 

In short, there is practically no job you can’t do better with the wide 
range of carbon, high strength, and alloy constructional steels available. 


Because of the obvious advantages of steel bridge construction, 

it is fortunate U. S. Steel had the foresight years ago to plan greatly 
expanded facilities to manufacture structural shapes and plates. 

These facilities are now in production, and more are on the way to meet 
the swelling demand of the Interstate Highway Program. 


In view of these growing facilities, you can confidently design 
bridges with steel—the material you know the best, the material 
that offers the most—knowing it will be available when needed. 


So remember—no matter what kind of bridge you design, 
you can count on steel. 


The bridge illustrated above was designed by the Texas Highway Department. 
Gulf Bitulithic Company, Contractor. 


United States Stee! Corporation = Pittsburgh 


‘ Columbia-Geneva Steel San Francisco 
Tennessee Coal & Iron = Fairfield, Alabama / KEEP OUR \ 
United States Steel Supply Warehouse Distributors 
United States Steel Export Company ‘ ROADS 


— United States Steel 


ON THE, 


TRADEMARK 


NEWS BRIEFS... 


Prestressed Concrete Studied at Chicago Meeting 


Technical problems involved in making 
better prestressed concrete vied with han- 
dling finished products, satisfying archi- 
tects with appearance, and advertising for 
new markets as principal themes of the 
Prestressed Concrete Institute’s fourth 
annual meeting held in Chicago late in 
September. More than 700 working men 
in this relatively new field attended the 
week-long sessions to hear panels of their 
associates give details of successful, and 
unsuccessful, things they have tried. 

That prestressing is a new field is indi- 
cated by an average age of those attend- 
ing of some 10 to 20 vears less than for 
meetings of many groups in allied fields 
These younger men sometimes represent- 
ed lusty offshoots of prosperous compa- 
nies diversifying for the future. But many 
are swinging a new business on a shoe- 
string. They found it especially profitable 
to exchange ideas on how to do things 

The exchange of ideas included practi- 
cally everything. In general, the competi- 
tive area for any prestressing business is 
small, limited by transportation costs so 
few were keeping secrets for possible com- 
petitive advantage. The Ben Gerwick or- 
ganization, for example, which serves a 
large area of California from waterside 
plants on San Francisco Bay, had men on 
several panels to tell others about tech- 
nical advances, transport ideas and how 
to sell—drawing on their experiences as a 
pioneer in precasting and prestressing 


Plant Standards 


Concern for 
was shown in a proposal from within the 


a more uniform product 


organization to establish minimum stand- 
plants A 
tentative 


ards for prestressed concrete 
committee has worked out 
standards to cover materials, equipment, 
personnel, design and manufacturing 
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techniques in both pre- and post-tension- 
ing. It is estimated that the cost will be 
about $1,750 a year per plant for inspec- 
tion for certification. An equal amount 
will be needed from each for advertising 
promotion of the use of material from 
certified plants. 

Small operators feel this cost of certifi- 
cation is high. Some architect-engineer 
firms think they will still require their 
own inspection. The idea will be present- 
ed by letter to the 260 plants currently 
prestressing structural members. When 
enough agree, certification of plants prob- 
ably will be started. The cost of small- 
plant certification, necessarily about the 
same as for large plants, is expected to 
be a delaying factor 


Good Concrete 


{ most important item in establishing 
quality concrete is a laboratory at the 
plant, according to s veral panelists. An- 
other is organization, as careless work- 
manship may leave defects that show up 
in the finished structure but cannot be 
found by visual inspection 

Good appearance is paramount. The 
architect and owner are concerned pri- 
marily with that—strength is the engi- 
neer’s problem. Differential camber came 
in for considerable discussion, but no so- 
lution. One suggestion that had consid- 
erable support is getting architects to de- 
sign so that a modest differential eleva- 
tion in beam bottoms is acceptable. 

The 28-day strength of prestressed con- 
crete generally is academic. The usual 
requirement of 5,000 psi is normally ex- 
ceeded by provision for getting 3,500 to 
4,000-psi concrete in a few hours to permit 
tension release and moving out of the 
casting bed. This is accomplished by use 
of high early strength cement and 140 to 


New officers for 
Prestressed Con- 
crete Institute are 
(in usual order) 
Philip E. Balcomb, 
vice - president; 
“Peter J. Verna, Jr., 
A.M. ASCE, presi- 
dent; and J. O. 
Whitlock, secre- 
tary-treasurer. 
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160-deg steam curing. Discussion brought 
out that Type III (high early strength) 
cement generally is preferred by pre- 
stressed concrete fabricators. A few buy- 
ers, notably the State of Illinois, have had 
bad experience with Type III and insist 
on Type I cement. 

Most panelists agree that the fabrica- 
tor should keep control of the members 
to final position in the building. They 
recommend that the transport and erec- 
tion be done by a fully controlled sub- 
sidiary rather than by plant personnel, 
because of differences in insurance, wags 
scales, and working regulations 

Powerful handling equipment to move 
heavy beams from the storage bed and 
into and out of storage 18 a proble m, @8- 
pecially for the small operators. Straddle 
trucks are now extensively employed in 
the precasting yards. One operator warns 
not to let a beam tip over on soft support 
in the storage area. It can tie up access for 
some time in an area where the straddle 
truck access is blocked and no provision is 
made for crane movement. Some smaller 
plants use cranes that can be adapted to 
erection, but the consensus of the panel 
was that plants must operate constantly 
to be profitable, so dual use is not prac- 
tical 


Stress and Sell 


“The sky is the limit,” Charles Luck- 
man, of Perriera & Luckman, told the 
Prestressed Concrete Institute in the key- 
note address. The first thing is to think 
of prestressed concrete as a new material, 
rather than as a new use for ordinary re- 
inforced concrete. The manufacturer of 
concrete products must be market-mind- 
ed. Mr. Luckman suggested a new slogan 
for the group, “sell and stress—sell the 
stressing and stress the selling.” 

Following the same theme, Jackson 
Taylor of Lennen & Newell, a New York 
City advertising agency, told the Insti- 
tute that he had started to talk about pre- 
stressed concrete to 35 leaders of indus- 
try and found that none had ever heard 
of it. He pointed out the immediate ne- 
cessity for advertising, so that when engi- 
neers, architects, and manufacturers are 
talking with owners about prestressed 
concrete they will be familiar with the 
product. He quoted an economist as pre- 
dicting that, “during the coming decade 
new construction expenditures will just 
about equal the present depreciated value 
of all private structures—homes, office 
buildings, factories, ete —standing in the 
United States today.” 

This most informative program was ar- 
ranged by Charles C. Zollman, M. ASCE, 
consulting engineer of Newtown Square, 
Pa., as program chairman for the meet- 
ing 
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New Officers Chosen 

Ben C. Gerwick, Jr., M. ASCE, of San 
Francisco, handed the presidential gavel 
over to Peter J. Verna, Jr., A.M. ASCE, 
of the Concrete Materials Co., Charlotte, 
N. C., former secretary-treasurer of the 
organization. Phihp E. Baleomb, of the 
American-Marietta Co., La Grange, IIL, 


succeeded Harold A. Price, of Napa, 
Calif., as vice-president. J. O. Whitlock 
is the new secretary-treasurer. A. H. Gus- 


taferro, A.M. ASCE, is program chairman 
for the next annual meeting, which will 


be held at Miami, Fla 


Investments Abroad 
Total $37 Billion 


In 1957 private investors in the United 
States had nearly $37 billion in foreign 
investments. This was up nearly $4 bil- 
lion from the preceding year. More than 
$3 billion was invested in foreign subsidi- 
aries and branches of United States com- 
panies, reflecting expansion to meet the 
expected long-run demand for basic ma- 
terials and to supply foreign markets 
Other private capital investment during 
the year mainly represented purchases of 
foreign dollar bonds end a rapidly ex- 
panding volume of commercial bank 
loans. 

Latin America leads in the flow of pri- 
vate capital, with an increase of over $1.3 
billion in 1957 over the preceding year. 
Total investment south of the border now 
exceeds $88 billion, of which $3.2. bil- 
lion is in petroleum, $1.7 billion in manu- 
facturing, $1.2 billion in mining and 
smelting; and $1.3 billion in publi utih- 
ties. More than $900 million was added to 
petroleum investments in Latin America, 
with Venezuela accounting for $770 mil- 
lion. The Canadian investment was also 
large, with additions of $870 million made 
in direct investments. The outflow to 
Canada for most industries was also sub- 
stantial, but only in petroleum was the 
1956 total exceeded. 

These figures are reported by the office 
of Business Economics of the U.S. De- 
partment of Commerce. 


Kansas Turnpike 
Revenues Pick Up 


Kansas Turnpike traffic and revenue 
tolls increased in August for the third 
consecutive month, according to the Kan- 
sas Turnpike Authority. Even more satis- 
factory to turnpike officials, it was the 
first month since the turnpike opened 
that revenues met both operating costs 
and interest requirements, with a surplus 
of about $14,000 available for sinking 
fund purposes. The August toll revenue 
was $479,224, up almost 16 percent from 
August 1957 tolls and almost 11 percent 
above July 1958, the previous peak in the 
22-month period of turnpike operations. 
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Stand-in for New Time and Life Building 


Dynamic weather test is performed on 15 x 15-ft mock-up of the facade of the new 
Time & Life Building, which is being erected in mid-town Manhattan. The tests, 
conducted at the General Bronze Corporation’s Garden City plant, were designed 
to check materials and design details for the new curtainwall structure to assure 
a weathertight installation even in heavy rainstorms and high winds. Represent- 
atives of Rockefeller Center, Inc., the George A. Fuller Company and John Lowry, 
Inc. (the contractors), and General Bronze watch the tests that simulated 4-in. rains 
and winds up to 130 mph. A 1,200-hp airplane engine with 10-ft-dia propeller placed 
19 ft from the face of the mock-up supplied wind pressure for the tests. Water was 
applied into the air slip-stream from an overhead sprinkler system. Steel work for 
the 48-story skyscraper is now 90 percent completed, with topping-out scheduled 
for early November. Occupancy is expected in the fall of 1959. 


Mexico Hit by Floods 


The worst rains in eighty years have 
plagued Mexico this rainy season, leav- 
ing in their wake many dead and over 
40,000 homeless. The Communications 
Ministry reports serious damage to roads 
and bridges in all parts of the country. 
Especially hard hit are the states of 
Chihuahua, Coahuila, Guanajuato, Ja- 
lisco, Nayarit, Nuevo Leon, and Sinaloa. 

In Mexico City the situation is com- 
plicated by the fact that many areas are 
sinking, thus preventing natural drain- 
age. Some of the poor residential dis- 
tricts were flooded with sewage, when 
flood waters knocked out a pumping sta- 
tion and reversed sewage flow through 
the gravity mains. The sewage back-up 
also broke the walls of the Gran Canal, 
a huge open sewer that is one of the 
principal interceptors for the city. 

While a new sewer system cannot be 
built until the city stops sinking, engi- 
neers will take various remedial meas- 
ures. Immediate plans call for repairing 
und strengthening the walls of the Gran 
Canal and installing two new pumping 
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stations. The long-range plan calls for a 
$5,000,000 second-stage pumping station 
to be built on higher ground. Ultimately, 
it is hoped, the unsanitary open canal 
can be replaced by a closed interceptor 
system. 


Allis-Chalmers Expands 
Its Research Facilities 


The Allis-Chalmers Manufacturing Co., 
of Milwaukee, Wis., has completed con- 
struction of new engineering, develop- 
ment, and research facilities in Green- 
dale, Wis., a Milwaukee suburb, near the 
company’s West Allis works. The new 
facilities, which include two buildings 
and provide about 23,000 sq ft of space, 
will house some 200 engineers, scientists, 
and technicians. Projects to be carried 
out in the up-to-date center will include 
the design, construction, and testing of 
mock-ups, and prototypes of 
equip- 


models, 


nuclear reactors and associated 
ment. 
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Hampton Road Overpass, Dallas, Tex., receives the Class III 
Award for bridges under 400 ft and costing under $500,000. The 
jury approved its “clean looks and graceful arch.” Owner: the 
Texas Turnpike Authority; designer: Powell & Powell; fabri- 
cator: the Mosher Steel Company. 
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Walt Whitman 
Bridge, Philadel- 
phia. which re- 
ceives the Class I 
Award (for bridges 
with spans of 400 
ft or more) is cited 
for “the lacy ap- 
pearance of the 
bridge deck [that] 
contrasts dramat- 
ically with the 
solid towers.” 
Owner: the Dela- 
ware River Port 
Authority; design- 
ers: Modjeski & 
Masters and Am- 
mann & Whitney: 
fabricators: the 
Bethlehem _ Stee] 
Company, the Am- 
erican Bridge Di- 
vision of U.S. Steel, 
and the New York 
Shipbuilding Co. 


General James 
Longstreet Memo- 
rial Bridge, Gaines- 
ville, Ga., is win- 
ner of the Class 
Il Award for bridg- 
es with fixed spans 
under 400 ft and 
costing more than 
$500,000. The jury 
commented on “its 
sensitive design.” 
Owner: the Corps 
of Engineers for 
the State of Geor- 
gia; designer: 
Patchen & Zimmer- 
man; fabricator; 
the American 
Bridge Division. 


Most Beautiful Steel Bridges 
Opened to Traffic in 1957 


In the recent Annual Aesthetic Bridge 
Competition, sponsored by the American 
Institute of Steel Contruction, fourteen 
structures in eleven states were chosen 
as the beautiful United States 
bridges opened to traffie in 1957. There 
were 81 entries, the largest in the 30-vear 
history of the competition 

Stainless steel plaques will be affixed to 
the four prize-winning. structures, and 
honorable mention certificates will be 
awarded the designers 


most 


owners, and 
Pho- 


shown 


fabricators of the other ten bridges 
tos of the four top winners are 
here 


Honorable Mention 


The Certificates of Honorable Mention 
(for the first named in each class) were 
iwarded to the following 

Class I: La Conner Bridge, 
County, Washington. Owner: 
County; designer: Harry R. Powell and 
fabricator the United Con- 
Products Company 


Skagit 
Skagit 


Associates; 
crete Pipe 

Class II: Trinity River Bridge, Hoopa, 
Calif. Owner of California; de- 
signer: the Department of the 
Cahfornia Division of Highwavs; fabri- 
cator: the American Bridge Division of 
U.S Steel 


State 


Bridge 


Class Shell 
south 
Tunnel 


Road Ramp Bridge, 
Baltimore Harbor 
M irviand Road 
designer: Whitman, Re- 
Associates; fabricator: the 
Division of U.S. Steel 


approach to 
Owner State 
(Commission ; 
quardt and 
American Bridge 


Class IV: Robert Craig Memorial 
Bridge, Toledo. Owner: City of Toledo; 
designer: Howard, Needles, Tammen «& 
Bergendoff: fabricator: the Fort Pitt 
Bridge Works 


Madison-Monroe Street Bridge, Two Rivers, Wis., is winner of 
the Class IV Award for bridges with movable spans. The jury 
praised the placement of the operator's control room in the 
background of the structure. Designer: Hazelet & Erdal; fabri- 
cator: Lakeside Bridge & Steel Company. 
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Another Skyscraper Goes up 


in New York City 


The Manhattan skyline will be ornamented by another skyscraper—the First National 
City Bank's 41-story office and bank building, which will rise on Park Avenue be- 
tween 53rd and 54th Streets. The 515-ft skyscraper, featuring a tower and setbacks, 
will have over 1,500,000 sq ft of floor space. Exterior face will be of glass and alu- 
minum, with the structural columns covered with a light gray limestone bound with 
metal. Separating the large plate-glass panels, which will substitute for windows, 
will be extruded mullions of natural-colored aluminum. Completion of the $50,000,000 
skyscraper is set for early in 1961. The George A. Fuller Co. will erect the building 
from designs by Carson & Lundin and Kahn & Jacobs, associate architects. Charles 
Mayer is the structural engineer, and Meyer, Strong & Jones the mechanical en- 


gineers. 


Housing Starts Rise 
Seasonally in August 


Nonfarm housing starts rose seasonally 
in August to 119,000, compared with 
111,000 in July and 100,000 in August 
1957, according to preliminary estimates 
of the U. S. Labor Department’s Bureau 
of Labor Statistics. The 7 percent ad- 
vance was mostly in public housing. Pri- 
vatelv owned housing starts edged up a 
little over the year’s previous high in 
July, to 108, 800—12 percent above a year 
earlier and the best monthly figure in 
more than two years. The increase over 
the month and over the year was all in 
housing begun with government-backed 
mortgace assistance. 

On a seasonally adjusted basis, pri- 
vate starts in August were at an annual 
rate of 1,170,000—the highest since Jan- 
uary 1956, and 28 percent above the nine- 
vear low of last February. When averaged 
for the first eight months, the 1958 rate 
was 1,037,000 units, compared with 982,000 
in 1957. 

This year’s private housing total (717,- 
300 units) was up 6 percent from 1957 be- 
cause of the sharp rise in FHA-assisted 
starts and steadiness in conventionally fi- 
nanced housing. On the basis of building- 
permit reports, all sections of the country 
except the New England and North Cen- 
tral States are showing strength in private 
housing this year, compared with 1957. 
The eight-month total of publicly owned 
housing starts was at a seven-year high of 
50,700 units in 1958, compared with the 
35,400 reported in the same 1957 months. 
The public total was boosted by a sub- 
stantial amount of housing begun for the 
armed forces as well as gains in federally- 
aided low-rent housing. 
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Panorama of New York Harbor as set up at the Waterways Experiment Station, 
Vicksburg, Miss., shows Upper New York Bay (lower center); East River, Manhattan 
Island, Hudson River (upper center); and Upper Hackensack River (left background). 
Model is constructed to distorted scale of 1 to 100 vertically and 1 to 1,000 horizon- 
tally. It will be used to develop plans to alleviate shoaling in Hudson River ship 
channel and in pier slips on New York and New Jersey shores of Hudson River. 
Col. T. DeF. Rogers, district engineer of U. S. Army Engineer District, New York, 
invites those interested in viewing recently constructed hydraulic models of Hudson 
River and Troy Lock and Dam to contact Technical Liaison Branch, in Colonel Rogers’ 
office at 111 East 16th Street, New York City. Arrangements for inspection at Vicks- 
burg can be made through Colonel Rogers’ office. Siltation testing program for Hud- 
son River Model is now underway. 
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New construction activity in Septem-. 
ber matched the all-time high of $4.8 bil- 
lion set in August, according to prelimi- 
nary joint estimates of the U.S. Depart- 
ments of Commerce and Labor. The total 
dollar volume for the first nine months of 
1958, estimated at $364 billion, was up 
slightly from the comparable 1957 period. 

Public construction thus far in 1958 was 
stimulated by increased spending for 
highways and public-housing programs 
(including armed services and low-rent 
housing), and totaled $11.3 billion—a rise 
of 6 percent from the first nine months of 
1957. The private construction total, at 
$25.1 billion, was only slightly below the 
total for the same 1957 period, with gains 
in housing and most types of non-resi- 
dential construction almost offsetting the 
sharp drop in industrial building. 

These monthly estimates are deter- 
mined primarily by past contract award 
movements, standard progress patterns, 
and assumed normal seasonal movements. 
Except when special surveys are made, 
the estimates do not reflect the effects of 
varying numbers of working days in dif- 
ferent months, nor of special conditions 
influencing the volume of activity in any 
given month. General indicators of future 
trends in activity are housing starts, con- 
tract awards, building permits, and ma- 
terials output. Analayses of trends of 
activity should consider all these inter- 
related factors. 


September Construction Activity at August Level 
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September construction activity. at $4.8 
billion, matches all-time high set in 
August. Total first nine months is up 
slightly from last year. 


Lincoln Electric Builds 
New Plant in Australia 


The Lincoln Electric Company of Cleve- 
land, Ohio, announces that its Australian 
subsidiary, the Lincoln Electric Company 
(Australia) Pty. Ltd., is building a new 
plant in Sydney for the manufacture of 
arc-welding equipment and supplies. 
Modeled after the company’s Cleveland 
plant, the new building will be completely 
windowless and fully air conditioned. The 
445 x 300-ft plant is laid out so that ma- 
terials handling will be reduced to an 
absolute minimum. Raw materials and 
work-in-process will be stored at the point 
of next use, rather than in a central stor- 
age area. The new plant is located on a 
twenty-acre plot in Alexandria, a suburb 
of Sydney. 


Largest Power Output 


The American Electric Power Com- 
pany, with a total generating capacity of 
5,113,000 kw, is the first electric power 
company in the world with a capacity in 
excess of 5,000,000 kw. This new peak 
output was achieved with recent opening 
of the 225,000-kw Unit 1 at the Clinch 
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River Plant at Carbo, Va. A second 
generating unit of the same capacity 1s 
scheduled for completion in November. 
Construction of the $60,000,000 plant was 
started in 1956. The plant is owned and 
operated by the Appalachian Power 
Company, one of six operating com- 
panies of the AEP system. 

Philip Sporn, M. ASCE, is president 
of both the AEP and the Appalachian 


Power Company. 


U.S. Steel Expands Its 
Corrosion Study Program 


A new corrosion study program has 
been established by the United States 
Steel Corporation in eight cities—Wash- 
ington, New York, Chicago, Seattle, San 
Francisco, Los Angeles, Houston, and 
Birmingham. Variety of climate, geo- 
graphical distribution, and atmospheric 
conditions are some of the factors deter- 
mining the choice of these localities. 

The new studies will augment a pro- 
gram which, in the past thirty years, has 
led to the exposure of more than 30,000 
specimens of 850 different steels. At the 
present time US. Steel scientists are ex- 
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posing 8,360 specimens at the company’s 
research center at Monroeville, Pa., and 
at Kure Beach, N. C., where marine spe- 
cimens are tested, and Newark, N. J., 
for industrial testing 


Joint Pollution Study 


Pennsylvania and New York are co- 
operating in a joint interstate study on 
sourees and control of water pollution 
on streams crossing their common boun- 
dary. In announcing the study C. L. Wil- 
bar, Jr., Pennsylvania State Secretary of 
Health, remarked that the program, in 
which Pennsylvania and New York State 
sanitary engineers will cooperate, “is the 
latest example of the fact that, when it 
comes to keeping streams free of pollu- 
tion, neighboring communities and states 
must share the responsibility.” 

The joint study will deal with the 
Chemung River. Similar joint action 
has already been taken on the Alle- 
gheny, the Susquehanna, and the Dela- 


ware 


AGC Selects New Officers 


James W. Cawdrey, Seattle contractor 
has been nominated for president and 
John A. Volpe, former Federal Highway 
Administrator, for vice-president of the 
Associated General Contractors of Amer- 
ica. Mr. Cawdrey, now vice-president of 
the AGC, is a member of the Seattle 
building firm of Cawdrey & Vemo. He 
will succeed the current president, Fred 
W. Heldenfels, Jr., of Corpus Christi, Tex. 
Mr. Volpe, who served as Federal High- 
way Administrator on an interim basis to 
launch the nation’s long-range highway 
program, is head of the John A. Volpe 
Construction Company, of Malden, Mass. 

The AGC election will be conducted 
bv mail ballot in December, and the new 
officers will be installed at the fortieth 
annual convention of the AGC, to be 
held in Miami Beach next January. 


Concrete Industry Board 
Elects Officers for 1959 


The Concrete Industry Board an- 
nounces the election of officers for the 
forthcoming year. The new president is 
George N. Cohen, president of the 
Kuclid Contracting Corp., which is cur- 
rently building New York City’s new 
Guggenheim Museum, designed by 
Frank Lloyd Wright. Also elected were 
Nelson L. Doe, vice-president; William 
J. McIntosh, secretary; and Dugald J. 
Cameron, A.M. ASCE, treasurer. 

Emil Praeger, M. ASCE, partner in 
the New York City civil engineering firm, 
Praeger-Kavanagh, will represent the 
Metropolitan Section of ASCE on the 
eleven-man board of directors. Admiral 
J. J. Manning, M. ASCE, is managing 
director of the association, which was set 
up six years ago with the aim of im- 
proving concrete construction. 
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Marconi Radar 


MARCO Pe 4 COMPLETE CIVIL AND MILITARY 
RADAR INSTALLATIONS 
MR. J. S. V. WALTON, MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, 
23-25 BEAVER STREET, NEW YORK CITY 4, U.S.A. 


MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 
M.S 
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Railing by L. B. FOSTER CO., Jobber-Erector for Alcoa Aluminum Highway Railing 


MORE 
MAINTENANCE- 
FREE MILES 


OF ALCOA ALUMINUM 
BRIDGE RAILING 


Savings assured on the Northern Illinois Toll Highway 


Over 800,000 pounds of Alcoa* Aluminum Bridge Railing on the 
Northern Illinois Toll Highway have weighed in with assurance of 
major savings. Faster installation at minimum cost was accomplished 
because Alcoa Aluminum components simply assemble and bolt in 
place. That’s all. Light weight required fewer supporting structures 
and allowed easier handling. Permanent freedom from painting and 
maintenance was achieved by aluminum’s natural resistance to cor- 
rosion, industrial fumes and air-borne grit. 

Of the 253 bridges on the new highway, 241 have aluminum 
railings. One span, the East-West Tri-State Congress Street Tri-Level 
Interchange, has 19,000 feet of Alcoa 1014 and 3001 railing. 

For highway programs in every forward-looking state, Alcoa 
Aluminum is stretching taxpayers’ dollars. With strong, handsome, 
maintenance-free aluminum, you can install it and forget it. For more 
information on aluminum bridge structures, railings, highway signs, 
lighting standards, gratings, overhead sign structures, chain link 
fencing and other highway applications, call your nearest Alcoa sales 
office. Or write: Aluminum Company of America, 1979-L Alcoa Build- 
ing, Pittsburgh 19, Pa. 

Alcoa 1014 Type B Bridge Railing being installed. Type 


B was developed by Alcoa, working with Consulting > 
Engineers Joseph K. Knoerle & Associates, Inc. 


Alcoa 3001 Type A Bridge Railing on 
Northern Illinois Toll Highway. 
Owner: I\linois State Toll 
Highway Commission 
Consulting Engineer: Joseph K. 
Knoerle & Associates, Inc. 


ALCOA THEATRE 
Fine Entertainment 
Alternate Monday Evenings 


J 


ALCOA 


ALUAINU 


Your Guide to the best 
in Aluminum Value 
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R. ROBINSON ROWE, M. ASCE 


“Did I copy the problem wrong, or 
was it really easy?” asked Joe Kerr 

“Might be both,” mused Professor 
Neare. “Quintus left Antiguus all of a 
pentagonal farm except for the largest 
square that could be described in it, to 
Brutus all of the square except for the 
largest regular triangle which could be 
described therein, and the triangle went 
to Cassius.” 

“Then I got it! From this chart (Fig. 
la) of the subdivision, letting p, s and ¢ 
be the sides of the pentagon, square and 
triangle, respectively: 


1 + 14 sec 18° 

P= 142 sin 18° 
.... 
t—ssec15°—10385s........ (2) 


and then it was elementary geometry to 
compute all areas in terms of s. Antiguus 
kept 34.63 percent, .. .” 

“Oh no he didn’t,” interrupted Cal 
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Million-Dollar Display of Equipment 


New Hi-Lift fork truck designed for construction use takes 
Julien R. Steelman (center), president of the Koehring Com- 
pany, for a ride at recent Koehring equipment show in Mil- 
waukee. Flanking Mr. Steelman are Lester Olsen (left), presi- 
dent of the Milwaukee Chamber of Commerce, and Charles F. 
Jones, Milwaukee banker. At the show a million dollars 
worth of newly developed and improved machines were on 
display for contractors. Koehring devotes 3 percent of its sales 
income to research. This has paid off, as Mr. Steelman re- 
ported that two-thirds of its dollar vo'ume last year was from 
products developed in the past ten years, and that volume 
has risen from $16 million in 1947 to $55 million in 1957. 


Klater. “The man said, ‘the largest they suddenly fade out and we see three 
square,” and that’s laid out (Fig. 15) other cubes. The second way is in the 
with one corner at a vertex of the pen- numbers from 1 to 13 which IT want vou 
tagon and the opposite corner not quite 

touching the opposite side of the penta- 

gon Jor ’s second equation is right, but 

instead of the first, 


p= ssec 18° cos 27° = 0.9368s 


Then the area of the pentagon is 1.50995", 
and of the triangle, 0.4641s’, so that the 
respective shares of the heirs were 33.78 
percent, 35.49 percent and 30.73 percent 
of the farm. You asked how equitable 
the division was, so I should add that 
the smallest share has the best shape.” 

“And I can add in answer to Joe’s sec- 
ond question that the problem is easy 


if you know how to orient, the square 
One other possibility had to be consid- 
ered—one corner of the square at the 
midpoint of a side of the pentagon, for 


Fig. 2. Magic cubes ready for new 
magic. 


to put in the 18 cireles. Each of the six 
cubes has four circles, including the cen- 
tral circle common to all, and the four 


(a) (b) 
numbers on each cube must add to 27 
So that our answers will look alike, let’s 
put the number 6 in the top. cirele.” 


Fig. 1. Cutting a square from a penta- 
gon, Joe laid it straight, but Cal made 
it diagonal. 


which p=0.955s. Now, for a new assign- 
ment, I’d like to call on Guest Professor 
Kum Pewter who hopes to confuse you 
with his magic cubes.” 


[Cal Klaters were: Del Awarwn 
(George N. Hyland), Jimmie M. Alford, 
Ad L. Pate (Grover H,. Wilsey), T. N. 
Anand, and David V. Messman. Also 

“My cubes (Fig. 2) are magic in two acknowledged ave correct solutions of the 
ways,” claimed Professor Pewter. “First August problem from Messman and 
is the way familiar to all of us, that as Emerson Boyd Jr. Guest Professor Kum 
we look at the isometric of three cubes, Pewter ts Walter Steinbruch.) 
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Plant is located on Ponce de Leon Boulevard, main street of Coral Gables, Florida. 
Walls are decorated with historic scenes done by famous artist John St. John. 


In Coral Gables, Florida..... 


modern concrete made this 


sewage treatment plant a good neighbor 


CIVIL ENGINEERING 


A handsome addition to the city, this plant will 
cause no loss in property values. 


More and more communities like Coral Gables, 
Florida, are handling the construction of sewage 
disposal plants the modern way: by building a 
well-designed, odor-free treatment plant of 
modern concrete that can be a credit to the 
community wherever it’s located. 

Concrete used this way can be beautiful as 
well as practical. In Coral Gables, the sewage 


PORTLAND CEMENT ASSOCIATION 
Dept. 11-13, 33 W. Grand Ave., Chicago 10, Illinois 
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treatment plant is almost a civic show place. 

Construction costs with concrete are mod- 
erate—and upkeep expense is always low. This 
is one material that can’t rust, rot or burn. It 
lasts a lifetime. When America builds for beauty 
. .. it builds with modern concrete. 

Write for free literature. Distributed only in 
the U.S. and Canada. 

Engineers, Coral Gables project: Smith and 
Gillespie, Jacksonville, Florida. Contractor: 
Markowitz Co., Coral Gables, Florida. 


MODERN 


A national organization to improve and extend the uses of concrete €0 nh erete 
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“T-1” Steel Plate now furnished 
to 100,000 psi minimum yield strength 


11% greater strength. USS ““T-1”’ Constructional Alloy 
Steel can now be furnished to a minimum yield strength 
of 100,000 psi in plates up to 2% inches thick. This is 
in addition to the present types of ‘““T-1’’ Steel which 
are still available at a minimum yield strength of 90,000 
psi. The new minimum tensile strength—the point at 
which actual breakage occurs when stressed in tension— 
has been increased from 105,000 to 115,000 psi. The 
published tensile strength maximum of 135,000 psi re- 
mains unchanged. 

Weight reductions up to 50%—or more. Because of its 
great yield strength, three times that of structural carbon 
steel, USS ‘*“T-1” can be used to save weight in highly 
stressed members of bridges, TV towers and pressure 
vessels. Weight savings from 25 to 50% are common. For 


construction equipment, USS ‘“T-1”’ Steel’s strength, plus 
high resistance to impact abrasion, boosts payload ca- 
pacity and increases equipment life. 
Cost savings up to 11%. The increase in strength at no 
extra cost amounts to customer cost savings up to 11%. 
Use of higher design stresses reduces the fabricating, 
welding and shipping costs because less material is needed. 
The new strength data were arrived at after continuous 
tests on production lots of USS ‘“T-1”’ Steel Plates at our 
Homestead Works. Actual experience confirmed the tests, 
and it became apparent that higher mechanical properties 
inherent in USS ““T-1”’ Steel could be consistently develop- 
ed. Free book. For complete technical information on USS 
““T-1”’ Steel, write to United States Steel, Room 2801, 
525 William Penn Place, Pittsburgh 30, Pa. 


USS and “*T-1"’ are registered trademarks 


USS ‘'T-1"' Steel saves $800,000. By using this 
stronger, weldable steel in the heavily stressed members 
of the New Carquinez Bridge in San Francisco, weight 
of some members was cut almost in half, with an over- 
all savings of $800,000. 


TV tower costs cut 15%. Because of its great strength, 
USS “T-1" Steel was used in the bottom 838 feet of this 
1,199-foot TV tower. The cross-sectional area of the legs 
was reduced by 44%, resulting in a material and fabrica- 
tion saving of 15%. 


United States Stee! Corporation—Pittsburgh 
Columbia-Geneva Steel—San Francisco 

Tennessee Coal & lron—Fairfield, Alabama 

United States Stee! Supply—Stee!l Service Centers 
United States Steel Export Company 


nited States Steel 


NEWS OF ENGINEERS 


(Continued from page 26) 


W. G. Huber has taken the position of 
chief engineer for the Development and 
Resources Corporation at Ahwaz, Iran. 
Since 1954 Mr. Huber has been with the 
B. C. Engineering Company, Ltd., in 
Vancouver, B.C. 


Charles E. Wheeler has been named 
general manager of 
the Arizona Testing 
Laboratories with 
headquarters in Phoe- 
nix. Mr. Wheeler will 
supervise the main 
laboratories and ex- 
ecutive offices in 
Phos nix and the 
branch facilities at 
Tueson and Flagstaff. 
Before his promotion, 
he was manager of the 


C. E. Wheeler 


Tucson branch. 


Arthur W. Harrington, district engineer 
for the U.S. Geological Survey for more 
than 35 vears at Albany, N. Y., received 
the Distinguished Service Award of the 
Department of the Interior, the highest 
honor the department can bestow, at 
ceremonies held in Washington, D. C., on 
September 5. Mr. Harrington retired from 
the Survey last June after nearly 43 years 
of federal service. He now lives at 320 
Elmwood Ave., Ithaca, N. Y. Mr. Har- 
rington has served the Society as Director 
and Vice President and was chairman of 
the special committee that revised the 
Constitution and By-Laws. 


Randolph H. Dewante announces the 
relocation of the sanitary and civil engi- 
neering consulting office of Dewante and 
Stowell at 916 21st St., Sacramento, Calif. 
The firm was formerly located at 2015 J 
Street in Sacramento 


John B. Howe has been named to the 
National Panel of Arbitrators of the 
American Arbitration Association. He will 
serve in the Los Angeles area. Mr. Howe 
is a partner in Maurseth & Howe, Los 
Angeles consulting foundation engineers. 


Robert A. Williamson has been pro- 
moted to the recently created position of 
chief structural engineer for Holmes & 
Narver, Ine., in Los Angeles. He was 
formerly senior structural engineer. 


Morton Solomon has joined the staff 
of Metealf and Eddy, Boston consulting 
engineers. Mr. Solomon recently retired 
from the Army where he was assistant for 
engineering and contracts for military 
construction in the Office of the Chief of 
Engineers. He was awarded an Oak Leaf 
Cluster to add to the Legion of Merit re- 
ceived for construction during World War 
II. Facilities constructed under his direc- 
tion totdled about $1 billion. 


Lee H. Huntley is retiring from active 
practice ‘afte r a career of more than 50 
years spent on the design and supervision 
of construction, hydroelectric, and irriga- 
tion projects, ore mills, and many other 
projects. Since 1951 he has been chief en- 
gineer of the Brazos River Authority at 
Mineral Wells, Tex. 


DECEASED 


Chester L. Appleton, Sr. (M. ’25), age 
74, retired civil engineer, died in Mount 
Holly, N. J., on August 29. At the time 
of his retirement in 1950, Mr. Appleton 
was serving as construction engineer with 
the Delaware River Port Authority. 
Among the many large projects with 
which Mr. Appleton was connected were 
the Benjamin Franklin Bridge, the 
30th Street Station of the Pennsylvania 
Railway, and the high-speed line be- 
tween Camden and Philadelphia. 


Murray J. Backus (A.M. ’16), age 69, 
project manager and construction engi- 
neer for the Public Works Office of the 
Navy Department in San Bruno, Calif., 
died there on September 6. Mr. Backus 
earned his degree at Columbia Univer- 
sity and specialized in topographical, 
drainage, and railway work. As chief civil 
engineer with the Punta Alegre Com- 
pany in Cuba for 18 years, he was in 
charge of all engineering and construc- 
tion work. He had been in the Public 
Works Office for several years. 
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Oliver G. Bowen (M. ’25), age 70, sen- 
ior partner in Bowen, Rule and Bowen, 
of Los Angeles, Calif., died there on 
June 3. Mr. Bowen was granted a civil 
engineering degree 
from the University 
of Michigan on the 
strength of his engi- 
neering designs and a 
treatise on column de- 
sign. In the course of 
his long and active 
career he constructed 
many bridges and 
buildings and was ac- 
tive in structural ex- 
amination and recon- 
struction planning in the Long Beach 
earthquake area. The firm which is now 
Bowen, Rule and Bowen was formed 
with Mr. Bowen as partner in 1940 


0. G. Bowen 


Armstrong Chinn (M. ’47), age 63, 
president of the Terminal Railroad As- 
sociation of St. Louis, Mo., died there 
recently. A graduate of the Virginia 
Polytechnic Institute, Mr. Chinn had 
spent his entire career in railroad work. 
He was with the Chicago, Burlington, 
and Quincy Railroad for over ten years, 


James M. Rice has been named director 
of the Natural Rubber Bureau’s Research 
Laboratory, in Washington, D. C, Form- 
erly research and testing engineer for 
the National Crushed Stone Association, 
Mr. Rice will head the laboratory which 
specializes in the development of rubbe: 
and asphalt for road use. 


Charles M. Spofford has received the 
Frank P. Brown Medal of the Franklin In- 
stitute in Philadel- 
phia. Professor Spof- 
ford was honored for 
“The engineering, aes- 
thetic and educational 
accomplishments — of 
his life work ... his 
contribution to en- 
gineering education 

.. and his author- 
ship of widely used 
le xtbooks.” He Is pro- 
fessor emeritus of the 
Massachusetts Institute of Technology 
and a former partner in the consulting 
firm of Fay, Spofford & Thorndike, Inc 


C. M. Spofford 


Thomas W. Jones has been appointed 
chief engineer and production manager 
for the Unadilla Silo Company, Unadilla, 
N.Y. Mr. Jones, formerly a design engi- 
neer with the Chicago Bridge and Iron 
Company, will supervise design and pro- 
duction of structural glued laminated 


beams and arches 


Norman H. Brooks has been promoted 
to associate professor of civil engineering 
at the California Institute of Technology. 
Professor Brooks has been on the fac- 
ulty as an assistant professor. 


serving in many different capacities. He 
had been president of the Terminal Rail- 
road Association since 1946. 


Elmer W. Clark (M. ’20), age 80, 
former administrator of the Federal Pub- 
lic Works Administration, died in Lees- 
burg, Va., on August 28. A veteran of 
World War I, Mr. Clark served as a lieu- 
tenant colonel with the American Expe- 
ditionary Force in France. In the 1930's 
he was appointed director of the PWA, 
eventually rising to the post of adminis- 
trator. Until his retirement in 1946, he 
served with the Bureau of the Budget 


C. Irving Colyer (A.M. ’12), age 81, 
retired engineer of Holly Hill, Fla., died 
there on August 19. A graduate of Rens- 
selaer Polytechnic Institute, Mr. Colyer 
had done a great deal of work in steel 
design. He had served as assistant engi- 
neer with Westinghouse, Church, Kerr «& 
Company of New York City, designing 
structural steelwork for the Pennsylvania 
Railroad Station in New York. With the 
Electric Bond and Share Company in 
New York, Mr. Colyer held the position 

(Continued on page 114) 
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AMERICAN 


CAST IRON PIPE 


America’s new favorite for water, sewage and other liquid service, American Fastite Joint Cast 
Iron Pipe — is simplicity itself. With only one joint component — its exclusive double-sealing, 
dual-hardness rubber gasket — American Fastite installation is simple, rapid and permanent. 

Longer lasting, high-strength cast iron pipe, permanently sealed double-tight, American 
Fastite has become the first choice of waterworks men, engineers, contractors and others through- 
out the country. 

Find out why American Fastite Joint Pipe offers so many special advantages. Call your 
AMERICAN CAST IRON PIPE COMPANY representative and ask for your copy of... 


New free descriptive booklet—Write today. 
*Patent applied for—Underwriters’ Laboratories, Inc., approved. 


SALES OFFICES 
New York City « Dallas 


Chicago « Kansas City 

San Francisco « Denver 

Pittsburgh « Los Angeles 

ae IRON PIPE Co. Minneapolis + Cleveland 


Orlando Birmingham 
BIRMINGHAM 2, ALABAMA 
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Best Answers for Doors, Passageways, Other Openings: 


KINNEAR 


* 
DOORS, FIRE DO 


Coiling upward action is 

Kinnear’s key to highest efficiency. It 
assures maximum space economy: all 
floor and wall space around the open- 
ing is fully usable at all times. Head- 
room and ceiling-space requirements 
are negligible (the barrel on which 
the closure coils when opened can in 
most cases be set within the wall 
either below ceiling height, at ceil- 
ing height, or above ceiling height). 
Motor, chain, crank or manual-lift is 
available, to suit any operating needs. 
In all cases, the closure rises com- 
pletely out of the way when opened. 
KINNEAR ROLLING DOORS 
protect openings with a continuous 
curtain of interlocking steel slats (a 
Kinnear first) — full door efficiency 


plus protection against wind, weather, 
intrusion, and fire. 

KINNEAR ROLLING FIRE 
DOORS have features added to the 
steel-slat curtain operation that bring 
positive, automatic, safely controlled 
closure in case of fire, plus extra 
fire-blocking capacity approved by 
Underwriter’s Laboratories, Inc. 

KINNEAR ROLLING GRILLES, 
a combination of rugged steel bars 
and links fully protect openings 
against trespass, without blocking 
light, air, or vision. 

All three of these Kinnear upward- 
acting closures can be used in various 
combinations, and are built to fit 
openings of almost any size. Write 
today for full details. 


*Also doors of modified design, available as COUNTER SHUTTERS 


ROLLING DOORS 


Saving Ways in Doorways 
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The KINNEAR Mfg. Co. 


FACTORIES: 
1080-90 Fields Avenue, Columbus 16, Ohio 
1742 Yosemite Ave., San Francisco 24, Calif. 
Offices and Agents in All Principal Cities 
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(Continued from page 11?) 


of assistant structural engineer. For sev- 
eral vears he was associite engineer with 
the Tennessee Valley Authorits 


Nelson Cunliff (A.M. °17), age 70, vice- 
preside nt of the William H. and Nelson 
Cunlitf Company in St. Louis, Mo., died 
there recently. Mr. Cunhif began his engi- 
neering career 1905 as an enginect 
with the Louisiana Purchase Exposition 
For several vears he was connected with 
the Park Department in St 
had served as Commissioner of Parks 
ind Recreation there. In 1927 Mr. Cun- 
liff and his brother, William, formed the 
engineering firm, William H. and Nelson 
Cunliff Company 


Louis and 


Joseph DiStasio (M. °35), 
ner in the engineering firm of DiStasio 
and Van Buren, New York City, was 
killed in a train wreck at Newark Bay 
N. J., on September 15. He was a gradu- 
ate of Columbia University. Mr. DiStasio 
had been associated with the Newark 
Housing Authority in charge of all pre- 
World War II projects. During both 
World Wars he was active in the design 
of concrete ships. Three vears ago Mi 
DisStasio’s firm was cited by ASCE, the 
American Concrete Institute, the Asso- 
ciated General Contractors of Amer- 
ica, and the Concrete Reinforcing Steel 


age 66, part- 


Institute for its contribution to the ad- 
vancement of reimforeed concrete con- 
struction. My 
named “Engineer of the Year” by the 
Brooklwn Polytechnic Institute 


Distasio was recently 


Andrew Y. Freeman (MM. '30), age 69 
civil engineer of Westfield, N. J., died 
there on July 8. Mr. Freeman, who was 
graduated from the Case School of Ap- 
plied Science, was a specialist rein- 
forced concrete bridges and general con- 
crete design. He had been with the Divi- 
sion of Design of the Allegheny County 
Bureau of Bridges in Pittsburgh, Pa.; the 
sureau of Engineering at Niagara Falls, 
N. Y.; and the Corps of Engineers as 
engineer of bridge design in Norfolk, 
Va., and in New York Citv. For the 
past several years, Mr. Freeman  prac- 
ticed engineering in New Jersey 


John C. Guibert (A.M. ’23), age 70, re- 
tired commissioner of public works and 
county engineer for Nassau County, 
Long Island, died recently in 
N. Y. A graduate of Columbia Univer- 
sitv, Mr. Guibert began his service with 


Jaldwin, 


Nassau County in 1922 as assistant coun- 
ty engineer, He was the first commis- 
sioner, taking the post in 1938 when it 
was first created. He was the planner of 
the county’s $250 million sewer project, 


together with many other projects 
(Continued on page 11s) 
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STABILITY WITH MONOTUBES.... ideal as piles with long un- 
supported lengths in pier work. In the construction of the 1,350-foot 
U.S. Navy berthing pier, Newport, R. I., piles in excess of 100 feet in 
length were driven in perfect alignment facilitated by the extreme rigid- 
ity of Monotubes. 

Tapered, fluted Monotube piles are available in lengths, diameters 
and gauges to meet every requirement. Write The Union Metal 
Manufacturing Co., Canton 5, Ohio, for complete information. 
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MONOTUBE PILE DATA 


TYPE PILE—JN 

TIP DIAMETER—8 inches 

BUTT DIAMETER—16 inches 

GAUGE— #3 

LENGTH—50-110 feet 

DESIGN LOADING—50 tons 

UNSUPPORTED LENGTH— 
approx. 30 feet 

DESIGN—U. S. Navy Bureau of 
Yards & Docks 

GENERAL CONTRACTOR: 
Raymond Concrete Pile Co. 

PILE DRIVING CONTRACTOR: 
Raymond Concrete Pile Co. 


UNION METAL 


_Monotube Foundation Pi 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK 
8 W. 40th ST. 


Men Available 


Enorneertnc, M. ASCE, 56; registered in 
North Carolina, New York, Maryland, Washing- 
ton, D. C., Virginia, Nebraska, Ohio and South 
Carolina. Engineering and law degrees; 33 years 
of broad consulting and federal experience. Ex- 
pert contract and specification writer. Special in- 
vestigations. C-388. 


J.M. ASCE, B.S.C.E., 27. 
Investigated errors at and assisted erector at 
power plant construction site. Set up shipping 
schedules. Estimated costs of entire power plants 

one year and eight months. Taught electronics 
at U.S. Army school while in the Army—one 
year. Inspected natural gas pipeline construction 
and analyzed gas pipeline networks to improve 
on gas flow efficiency—seven months. Location 
desired, East and Midwest. C-389 


Crivi Enorneer, J.M. ASCE, B.C.E., 27. Twenty 
months with railroad plus 18 months as co- 
operative student. Balanced experience including 
both office design and field layout of industrial 
sites, trackage, drainage structures, and new 
alignment including construction surveys. Cali- 
fornia E.I.T. certificate. Presently in military serv - 
ice, available mid-April, 1959. Location desired 
South. C-390. 


ADMINISTRATIVE OR Supervisory, A.M. ASCE, 
B.S. in C.E., 37; P.E. license in Pennsylvania 
and Connecticut. Twelve years’ experience sub- 
division work including surveying, layout, com- 
puting, estimating, design of utilities, Location 
desired, Central Connecticut and Southern Massa- 


chusetts. C-391. 


Enorneern, J. M. ASCE, B.S.C.E 
37, E.I.T. Five years’ industrial building design, 
reinforced concrete and structural steel. Now em- 
ployed by national concern producing steel 
building products. Desire responsible field posi- 
tion with consultant or general contractor. Loca- 
tion desired, Michigan. C-392. 


Civi Enoineer, M. ASCE, 62, degree, state 
licenses. Thirty-five years’ experience design 
construction and administration; bridges, park- 
ways, thruways, airports, harbor works, rail- 
roads, underpinning and foundations. C-395. 


Enoineer, J. M. ASCE, B. in C. E., 
22: one year and four months’ in engineering de- 
partment of major oil refinery as civil engineer. 
Experience in steel detailing for reinforced con- 
crete structures. Location desired, East Coast. 


(-394, 


Proresson, A. M. ASCE, C. E., Ph.D., 50. 
Twenty years’ experience teaching fluid mechan- 
ies, hydraulic engineering, hydrology and sanitary 
engineering. During past several years hydraulic 
design engineer with leading consulting engineer- 
ing firm. Desire return to teaching. Location pre- 
ferred, West Coast. S-1721-San Francisco. 


Positions Available 


TEACHING PERSONNEL in engineering, mathe- 
maties, physics and chemistry. Program of de- 
velopment includes strengthening faculty, inaugu- 
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CHICAGO 
84 E. RANDOLPH ST. 


SAN FRANCISCO 
57 POST ST. 


rating a graduate program and designing a new 
science and engineering building. Location, Mid- 
dle East. F-6237 


Encrneers. (a) Project Manager, graduate 
civil, with at least 20 years’ supervisory hydro- 
electric engineering and construction experience 
covering high arch dam, tunnels and power plant 
facilities. Salary, $20,000-$25,000 a year. (b) Proj- 
ect Engineer, civil graduate, with at least ten 
years’ experience covering administration of con 
struction contracts for major hydro-electric pro)- 
ects including surveys and investigations. Salary 
open. Location, Middle East. F-6469 


Proresson AND Heap or Civit. ENcineerinc De 
PARTMENT, preferably with broad teaching and 
engineering training, to take charge of program 
at technical institute. Two-year contract. Salary 
open. Location, Middle East. F-6470 


ASSISTANT MareriaLs ENGINEER, graduate civil 
or chemical, with at least five years’ experience 
in the testing of asphalt, concrete and other con- 
struction materials. Some experience with bitumi- 
nous products desirable. Salary, $6,500 a year to 
start. Location, Massachusetts, W-6485 


SUPERINTENDENT OF STREETS, graduate civil en- 
gineer, with practical and demonstrated effec- 
tiveness in the field of publie works including the 
following: Care and maintenance of streets, sew- 
ers, sidewalks, motor equipment, snow removal 
ash, paper and garbage collection, Position is 
with a community of approximately 60,000 in- 
habitants, Salary, to start, $10,000 a year. Loca- 
tion, Massachusetts. W-6499. 


Enorneers. (a) Civil Engineer, graduate, with 
at least five years’ professional experience in wa- 
ter, sewer and highway design. Short-term con- 
tract. Salary open. (b) Structural Engineer with 
experience as estimator and specifications writer 
in structural, civil and mechanical engineering. 
Salary, $9.996 a year, plus $150 a month living 
allowance; transportation provided and medical, 
dental, PX and commissary privileges authorized 
Contract for a minimum of one year. Location 
Mediterranean area. F-6501 


Construction ENornerr, civil graduate, with 
structural steel and reinforced concrete design 
specification and field engineering experience cov- 
ering industrial buildings, tunnels and heavy con- 
struction. Salary open. Must be U.S. citizen. Lo- 
cation, Midwest. W-6503. 


Enouneers. (a) Sanitary Engineer with several 
years’ experience as an engineer and chemist in the 
field of water supply. Salary commensurate with 
experience and ability. (b) Water Supply Engi- 
neer, graduate civil, with some distribution sys- 
tem experience including supervision, design, con- 
struction and operation. Must be capable of as- 
suming responsibility and progressing in this field 
with a growing organization. Salary commensurate 
with ability. Applicants apply by letter giving 
complete information as to education, previous 
employment, salary requirements, ete. Location 
New York Metropolitan area. W-6509. 


ENGINEERING OrriceE Manacer for architects and 
engineers, engineering graduate, plus business ex- 
perience; with ten to twenty years’ experience in 
an architects and engineers office preparing reports 
of technical nature, letter writing and report 
preparation ;_ know how to supervise accounting 
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This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates listed 
by the service. These rates—established 
to maintain an efficient non-profit personne! 
service—are available upon request. The 
same rule for ——- of fees applies to 
registrants who advertise in these columns. 
All replies should be addressed to the 
key numbers indicated and mailed to the 
New York Office. Please enclose eight cents 
in postage to cover cost of mailing and 
return of application. A weekly bulletin 
of engineering positions open is available 
to members of the cooperating societies 
at a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


and render financial reports; visit with clients 
and represent company on business matters. Sal- 
ary, about $12,000 a year. Headquarters, Athens 


Greece. F-6516 


Crvu. ENGrneer with extensive experience in the 
design and construction of large capacity water 
supply projects including pumping stations and 
intake structures Apply by letter including a 
complete resume and salary requirements Em- 
ployer will negotiate placement fee Location 
upstate New York. W-6520 


Estimator AND CoNSTRUCTION ENGINEER graduate 
civil, for a young, aggressive firm doing general 
construction, industrial, commercial and~ institu - 
tional work. Three to five years’ experience re- 
quired, Opportunities and benefits. Location, 
southeast Ohio. W-6528 


Town ENGINEER, registered engineer, to assume 
responsibility for public works problems, except 
water works. New position. Starting salary, 
$8000 a year Location, Connecticut. W-6534 

AssociaTe Or ASSISTANT Proressor to teach and 
conduct research in hydraulics. An advanced de- 
gree required. Salary open, Location Southeast. 
W -6537 


ENGIneer, either a recent graduate or with 
less than five years’ experience, to do both office 
and field work in a consulting firm. Good salary 
excellent opportunity Location, upstate New 


York, W-6557. 


ArgcHirect, Crivit ENGineer Orn ARCHITECTURAL 
ENGIneer, degree; registered engineer preferred ; 
with two or more years’ experience in the master 
planning of U.S. Air Force air bases including 
preparation of the master planning folders, field 
surveys and examination of utilities, road sys- 
tems, communications and navigational aids; 
complete familiarity with USAF construction 
programs and methods; familiarity with main- 
tenance and operation of self-contained installa- 
tions, including utilities, plants and systems, 
buildings, pavements and grounds. Short-term 
contract; salary open. Location, Mediterranean 
area, F-6564. 


Vice Presipent, civil or structural engineer, 
registered, with sales or contract experience for 
structural steel fabricator. Should be qualified 
in structural design, proposals, contracts and chi- 
ent contact. Salary, $15,000-$25,000 a year, com- 
mensurate with qualifications and experience. Lo- 
cation, Pittsburgh, Pa., area. W-6568 


Hypravuic ENcrneer, graduate civil, with 
two years’ experience in hydraulics engineering, 
and an interest in surface water resources de- 
velopment, flood control, reservoir and dam de- 
sign, and/or open channel hydraulics. Salary, 
$5,700-$6,900 a year. Must be resident of New 
Jersey as position is located in that state. W -6569. 


Sentor Sanitary ENornerr, P.E. license desirable 
but not necessary. Must be capable of handling 
design of sewerage systems and treatment plants 
and have knowledge of water systems. Must have 
ability to handle men as this position will short- 
ly lead to supervisory position. Salary, $7,800- 
$8,320 a year. Opportunity for overtime and 
fringe benefits. Company will pay placement tee 
Location, Connecticut. W-6613. 


(Continued on page 
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Cuter Designers. (a) Chief Canal Designer, 
graduate engineer, to supervise group of designers 
on canal deisgn and construction. Salary, $14,000- 
$15,000 a year. (b) Assistant Chief Canal De- 
signer on above. Salary, to $14,000 a year. (c) 
Designers on canal design. Salary, to $12,000 a 
year. All positions minimum of 18 to 24 months 
contract, complete foreign and U.S. tax free, 
western style housing furnished free, except for 
utilities for a consultant. Employer will pay 
placement fee. Location, Japan, C-7030 


Desianers, Senior and Junior, Structural degree 
minimum of twelve years’ for Senior, five years’ 
for Junior, experience in design and supervise 
structural projects relating to buildings; foreign 
experience desirable. Work with group on architec- 
tural and engineering professional services. Able 
to train native technical and administrative tal- 
ent, appreciation for underdeveloped native cul- 
tures and races; apply by letter. Dependents, ad- 
ditional housing allowance; one year contract 
possible extension. Salaries: (a) $11,000; (hb) 
$9,000 a year, Location, Far East. S-3836 


SpeciricaTtion Weirer, construction background, 
minimum of 12 years’ experience preparing speci- 
fications, contracts for architectural engineering 
work and related documents, additional experi- 
ence estimating, quantity surveys and foreign ex- 
perience preferable. Work with group on archi- 
tectural and engineering professional services 
Able to train native technical and administra- 
tive talent, appreciation for ufderdeveloped na- 
tive cultures and races. Apply by letter. De 
pendents, with additional housing allowance. One 
year contract, possible extension. Salary, $11,000 
a year. Location, Far East. S-3837. 


Construction Enorneers, Senior and Junior, 
graduate civil, structural or mechanical, mini- 
mum of twelve years’ for senior, five years’ for 
junior, Senior must have had administration ex- 
perience; overseas experience desirable. Will build 
industrial plants, schools, hospitals, health cen- 
ters, housing. Work with group on architectural 
and engineering professional services, Able to 
train native technical and administrative talent, 
appreciation for underdeveloped native cultures 
and races. Apply by letter. Dependents, addition- 
al housing allowance. One year contract, possible 
extension. Salaries: (a) $11,000; (b) $9,000 a year. 
Location, Far East, S-3838. 


Site PLaNNers, Senior and Junior, civil engineer, 
minimum of twelve years’ experience for senior, 
junior five years’ experience in site planning for 
residential and industrial areas. Work with group 
on architectural and engineering professional serv 
ices. Able to train native technical and adminis- 
trative talent. Appreciation for underdeveloped 
native cultures and races. Apply by letter. De- 
pendents and additional housing allowance. One 
year contract, possible extension. Salaries: (a) 
$11,000 a year; (6) $9,000 a year. Location, Far 
East. S-3841. 


Senror Arcuirect, architectural degree, minimum 
of eight years’ experience, some as Senior, pre- 
terably with overseas experience on industrial 
plants, schools, hospitals, health centers, housing. 
Will work with group on architectural and en- 
gineering professional services. Able to train na- 
tive technical and administrative talent, appre- 
ciation for undeveloped native cultures and races, 
Dependents, additional housing allowance. One 
year contract, possible extension. Apply by letter. 
Location, Far East. S-3846. 
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Buildings For Research 


Discusses the requirements of good laboratory 
design and provides information on such factors 
as safety measures, waste removal, corrosion pre- 
vention, vents and chains, and modular units. 
This is followed by descriptions of research 
buildings in the fields of nucleonics, biology, elec- 
tronics, and chemistry. A special section deals 
with atomic processes and equipment as they af- 
fect the design of the laboratory. This is a collec- 
tion of articles published in Architectural Record 
since 1950. (Published 1958 by F. W. Dodge Cor- 
poration, 119 West 40th St., New York 18, N. Y. 
224 pp., bound. $9.50.) 


Digital Tech For Computation And Con- 


trol 


A survey of the basic techniques used for digi- 
tal computation and control, including code 
arithmetic, logical networks, multiplexing, con- 
version, data reduction, digital process control, 
two-terminal relay circuits, counting techniques, 
digital computers of all types, computer pro- 
gramming, digital differential analyzers, and 
combined analog-digital equipments. Descrip- 
tions of components and available commercial 
equipments add to the value of the book, by 
Martin L. Klein and others. (1958, Instruments 
Publishing Company, Inc., 845 Ridge Avenue, 
Pittsburgh 12, Pa. 394 pp., bound. $6.00.) 


Dock And Harbor Engineering 
Volume 1: The Design of Docks 


The first volume of this set by Henry F. Corn- 
ick, deals specifically with the design of docks. 
Beginning with the general principles of design 
and with descriptions of typical dock layouts, it 
continues with dock and wharf walls; entrances 
and locks; graving docks, boating docks, and 
slipways; lock gates and caissons. This work is 
a revision of two earlier works by Brysson Cun- 
ningham entitled ‘Dock Engineering’ and 
Harbour Engineering’’, It is fully illustrated, 
references are listed after each chapter, and there 
is a detailed index. (1958, Charles Griffin & Com- 
pany, Ltd., London, England. 316 pp., bound.; 


£5.5s.) 


Fluid Dynamics And Heat Transfer 


James G. Knudsen and Donald L. Katz bring 
together both theoretical aspects and quantita- 
tive data on heat transfer and fluid dynamics. 
The authors discuss the basic differential equa- 
tions of fluid flow and their application to ideal 
flow, laminar and turbulent flow past immersed 
bodies, and flow in heat exchangers. The basic 
energy equation for fluid flow is derived and ap- 
plied, along with the momentum equations, to 
forced convection heat transfer in closed conduits 
and from immersed bodies. (1958, McGraw-Hill 
Book Company, Inc., 330 West 42nd Street, New 
York 36, N. Y. 576 pp., bound $12.50.) 


Trouble-Free Hydraulics 


Ian McNeil covers the following areas: an in- 
troduction to the hydraulic system and the prob- 
lems of maintenance; pipework and oil tanks; 
hydraulic seals and packings; the diagnosis and 
cure of faults. (1958, Ronald Press Company, 15 
East 26th Street, New York 10, N. Y. 124 pp., 
bound. $6.50.) 


Wasserstrahipumpen Zur Forderung Von 


Flussigkeiten 
A presentation of the results of extensive tests 


on water-jet pumps for the conveying of fluids. 
Experiments were carried out with both air and 


water, and the results are graphically shown. The 
effects of various shapes and conditions are dis- 
cussed, and a brief presentation of the theory 
involved is included by authors Ferdinand 
Schulz and Karl Heinz Fasol. (1958, Springer- 
Verlag, Vienna, Austria, 73 pp., paper. $3.55.) 


Water Power Engineering 


Rolt Hammond begins with a survey of the 
water power industry and such aspects as plan- 
ning, underground power stations, geological fac- 
tors, and the relationship between water and 
nuclear power. The main types of turbines are 
then studied with stress on full scale and model 
tests and on cavitation. Such electrical problems 
as insulation, high voltage transmission, voltage 
regulation, and cables are also considered. (1958 
Heywood & Co., Ltd., London, England; dis- 
tributed by Macmillan Company, 60 Fifth Ave- 
nue, New York 11, N. Y. 302 pp., bound. $10.00.) 


Water-Resource Development: The Economics 
Of Project Evaluation 


Analyzes the methods used to justify federal 
water resource programs. The theoretical basis 
for benefit cost calculations is examined as well 
as the practical application of these criteria to 
such areas as flood control, navigation, irrigation, 
and electric power. The author, Otto Eckstein, 
attempts to identify the major sources of bias 
and makes suggestions to improve the evaluation 
practices. (1958, Harvard University Press, Cam- 
bridge 38, Mass. 300 pp., bound, $6.50.) 


Winter Concreting: Proceedings Of The Rilem 
Symposium, 1956 


Papers on a wide range of problems of winter 
building, given at a symposium sponsored by 
the Danish section of the International Union of 
Testing and Research Laboratories for Materials 
and Structures. The papers, mostly in English, 
cover the following broad areas of study: cli- 
matic eonditions and their reproduction in the 
laboratory; resistance of concrete to early freez- 
ing; hardening as influenced by temperature; re- 
sistance to frost; securing adequate quality of 
concrete; winter concreting on the job site. 


RESEARCH 
ENGINEERS 


The Engineering Mechanics De- 
partment of Southwest Research 
Institute has a limited number of 
attractive positions for well quali- 
fied personnel. These positions 
offer an outstanding opportunity 
for challenging work in structural 
mechanics, theoretical and ap- 
plied mechanics, and experi- 
mental stress analysis. A wide 
range of assignments on pro- 
grams related to missiles, ships, 
submarines, space vehicles, nu- 
clear power, pressure vessels, off- 
shore drilling systems, and weap- 
ons effects accelerate the rate of 
professional progress. 


Candidates should have an 
M.S. or Ph.D. Degree with research 
experience being desirable. 


Please send resume and salary 
requirements to: 


Mr. R. C. Mays, Personnel Director 


Southwest Research Institute 
8500 Culebra Road 
San Antonio, Texas 
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PERMANENT OPENINGS 
FOR QUALIFIED 
MEN EXPERIENCED 
IN THE DESIGN OR 
SPECIFICATIONS FOR 


BRIDGES 
BUILDING 
HIGHWAY 
RAILROAD 


PREFER GRADUATE 
REGISTERED ENGINEERS 
WHO SEEK LONG RANGE 
EMPLOYMENT WITH 
AMPLE OPPORTUNITY 
FOR PROFESSIONAL 
DEVELOPMENT AND 
ADVANCEMENT IN A 
STEADILY EXPANDING 
AND GROWING ORGAN- 
IZATION. 


Paid vacation, sick leave, 
holiday, overtime. Excellent 
Employee Benefits Plan pro- 
vides retirement income plus 
life and disability insur- 
ance. Blue Cross. Moving 
allowance. 


Work will be in the general 
offices in St. Louis. Inter- 
views can be arranged in 
Washington, D. C., and San 


Francisco also. 


Please write fully, 
including salary data, to 


SVERDRUP & PARCEL 


INC. 
ENGINEERS — ARCHITECTS 
915 OLIVE + ST. LOUIS 1, MO. 


DECEASED 
(Continued from page 114) 


Ivan M. Glace (A.M. '20), age 71, re- 
tired president of Glace and Glace, Inc., 
Harrisburg, Pa., consultants, died there 
on September 6. Mr. 
Glace, who studied at 
Johns Hopkins Uni- 
versity, Was @ special- 
ist in water works. In 
recognition of — his 
services to the Penn- 
svlvania Water Works 
Operators Association, 
the association estab- 
lished an annual 
iward in his name to 
be given to the out- 


I. M. Glace 


standing member of the association 
Until his retirement in 1957, Mr. Glace 
was president of Glace and Glace, Inc 
the firm he founded in 1935 


Harry H. Hemmings (MM. '24), age 62 
adjunct professor at the Brooklyn Poly- 
technic Institute, died recently in New 
York City. A civil engineering grad- 
uate of Cornell University, 
Hemmings had done a great deal of 
work in highway and city planning. He 


Professor 


had served iS ASsIsStant engineer with the 
Regional Plan of New York and as resi- 
dent engineer for the Louisville Traffic 
Survey. For several vears he was with 
the Metropolitan Life Insurance Com- 
pany as engineer on public safety and 
traffic and later as assistant to the vice- 
president. Professor Hemmings had been 
with the Brooklvn Polytechnic Institute 
since 1948 


William B. Hill (M. °52), age 58, 
issistant construction engineer with the 
Florida and East Coast Railway Com- 
pany, died in St. Augustine, Fla., on 
September 16. A civil engineering gradu- 
ate of the University of Marvland, Mr. 
Hill had served as an 'ndian agent in 
Oklahoma, Nevada, and Florida. He was 
instrumental in the construction of a 
reservation for the Apache Nation in 
Oklahoma. Mr. Hill had been with the 
railroad for many veuars. He was a 


War Wat II veteran 


Thomas H. Hogg (M. ‘19), age 74, 
retired engineer of York Mills, Ontario, 
died there recently. A graduate of the 
University of Toronto, Mr. Hogg was 
engaged for many vears in the construc- 
tion of hydraulic and hydroelectric proj- 
ects. A former editor of “Canadian En- 
gineer,” he was assistant hydraulic engi- 
neer, chief engineer, and chairman of the 
Hvdro-electric Power Commission — of 
Ontario. He had also served as a con- 
sultant to the Canadian government in 
connection with many large projects, in- 
cluding study and development of the 
St. Lawrence Waterway. 


Charles O. Holman, Jr. (J.M. ’49), age 
34, project engineer for the Stimson Cor- 
poration of Dallas, Tex., died there on 


August 19. Mr. Holman was graduated 
from the Texas Technological College in 
1949, and joined the Stimson Corpora- 
tion immediately thereafter. Mr. Hol- 
man was a veteran of the Air Foree in 


World War IT. 


Ronald T. Hyland (M. 42), age 71, 
owner of the Hyland Construction Com- 
pany of Long Beach, Calif., died there 
on August 18. Mr. Hyland received his 
civil engineering degree from the Umn- 
versity of Toronto and spent most of his 
career In construction work—for some 
vears as head of his own construction 
company in Canada. He later expanded 
his company to Long Beach, Calif., and 
Evanston, Ill. For several years Mr. Hy- 
land was general superintendent and 
estimating engines . the L. E. Mvers 
Company in Chicago 


Stanley G. Kadala, Jr. 
36, design director for the District 
lhe Works Office, Tenth and Fifteent! 
Naval Districts, San Juan, P. R.. died 
in Coral Gables, Fla., on September 6. 
\ native of Chicago, Mr, Kadala spent 
most of his hfe in Puerto Rico. He re- 
ceived his BS. degree from the Univer- 
sity of Puerto Rico and his M.S. degree 
from Johns Hopkins University, and 
had taught civil engineering at the Uni- 
versity of Puerto Rico. He was con- 


Pu- 


struction and maintenance engineer for 
the U.S. Armed Forces Antilles” in 
Puerto Rico. Since 1953 he had been serv- 
ing with the Tenth Naval District in 
San Juan, and in 1957 was promoted to 
director of the Design Department of 
the consolidated Tenth and Fifteenth 
Naval Districts 


Ralph W. Kennedy (M. '24), age 69 
retired railroad engineer, died in Seattle, 
Wash., on July 7. Mr. Kennedy was grad- 
uated from the State College of Wash- 
ington. He retired six years ago after 30 
vears in the engineering departments of 
the Santa Fe Railroad of Chicago, IIl., 
ind the Wabash Railroad of St. Louis 
Mo. While with the Santa Fe, he was 
engaged in railroad location, and with 
the Wabash he served as roadway engi- 
neer in charge of valuation and later he 
worked with relocation and construction 
He was a veteran of both wars, serving 
in World War If as principal engineer in 
charge of the construction of ordnance 
and air bases in Minnesota, Kansas, Ar- 
kansas, and Missouri. 


Arthur D. Kidder (M. °25), 
consulting engineer and partner in Kid- 
der and Thoma, cadastral engineers of 
Terre Haute, Ind., died there on June 
13. A graduate of Rose Polytechnic Insti- 
tute in Terre Haute, Mr. Kidder was the 
holder of an honorary doctorate of en- 


age 82, 


gineering from his alma mater. Since 
1947 he had been senior partner in Kid- 
der and Thoma. The Department of the 
Interior cited Mr. Kidder in 1948 for his 
“valuable scientific contributions which 
have been adopted and put in use 
throughout much of government serv- 
ice.” 
(Continued on page 119) 
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DECEASED did irrigation and municipal work in 
Seattle, Wash. He had worked on hydro- 
Continued from page 118) electric developments in British Ma- 
lava and Mexico. For many vears he was 
Howard King (M. 36), age 68, vice- assistant engineer with the Pacifie Gas 
president and chief engineer of the Ma- ind Electric Company in San Francisco 
son and Hangar Company, Ine., in New 
York Citv, died in Port) Washington, 
N. ¥., on September 21. An engineering 
graduate of the Massachusetts Institute George J. Meise (A.M. 44), age 70, 
of Technology, Mr. King began his career civil engineer in New York City, died 
with the New York Public Service Com- there on March 18. He was graduated 
mission on the Montague Street. Tunnel with a civil engineering degree from 
He had been with the Mason firm since Manhattan College. For several years he 
1928 and became chief engineer in 19385 was with H. H. Meise and Son, Inc., as 
He directed construction of the north designer, supervisor, and officer on build- 
ind south tubes of the Lincoln Tunnel ing construction, For over ten vears M1 
ind served as consultant on construction Meise served as liaison officer and civil 
of the third tube. He was also associated engineer with Thomas E. Murray, Ine., 
with the building of the Holland and New York City architects. He spent 
Brooklyn Battery Tunnels. In 1957 the most of his career in the New York 
Metropolitan Section of ASCE named metropolitan area 
Mr. King “Metropolitan Civil Enginees 
of the Year.” The vear before he was 
honored by the Moles for distinguished 
Service Lewis T. Ross (M. ’46), age 62, retired 
Brigadier General in the Corps of Engi- 
neers, died recently in Webster Groves, 
Mo. A graduate of the U.S. Military 
Robert F. Krafft (A.M. '25), age 70, Academy, General Ross served as acting 
consulting engineer of Albany, Calif., district engineer in Honolulu for several 
died there on February 2. Mr. Krafft, years. He was chief of the Railway Sec- 
who studied civil engineering at the tion, Troops Division, in the Office of 
University of California, did much of his the Chief of Engineers. During World 
work in the fields of hydraulics and War II he was on Gen. Douglas Mac- 
irrigation. He was resident engineer on Arthur’s staff at the headquarters of the 
the Big Meadows Dam construction and Us. Army Forces in the Far East and 


later became chief engineer in that thea- 
ter of operation. After his retirement 
from the Corps in 1946, General Ross 
was project engineer for the St. Louis 
engineering firm of Sverdrup and Parcel. 


William J. Shackelford (M. 12), ag 
87, retired engineer of Rosedale, Miss., 
died there recently. Mr. Shackelford was 

specialist in surveying and river im- 
provement. The major part of his work 
was on the Mississippi River and the 
surrounding areas. He had served as chief 
engineer with the Mississippi Levee 
Board and vice-president and manage 
of the New Hope Gravel Company. He 
had been in private practice for many 


vears. 


Stephen C. Whipple (A.M. '20), age 
69, senior hydraulic engineer and Direc- 
tor of Public Works in Sacramento, Calif., 
died there recently. A graduate of the 
University of California, Mr. Whipple 
Was a veteran of many years service with 
the Corps of Engineers. He had served 
as assistant to the District Engineer of 
the Philadelphia Engineer District and 
taught military engineering at West Vir- 
ginia University. During World War II 
he was training supervisor of the Engi- 
neer Replacement Center at Ft. Belvoir, 
Va. Mr. Whipple had held his post with 
the Department of Public Works since 
1950. 


STRUCTURES RESEARCH 


Outstanding opportunities exist in the Structures 
Section for young creative and imaginative en- 
gineers. These positions offer an opportunity to 
work in small project groups in an intimate envi- 
ronment with some of the leading engineers in this 
field. We need men who are interested or have 
experience on research problems in: 


STRUCTURAL DYNAMICS ELASTICITY 
PLASTICITY THERMOELASTICITY 
MINIMUM WEIGHT DESIGN 


of 


Illinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 
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Model 2cF 


SOIL, DYNAMICS WARREN-KNIGHT Instrument 


‘These positions are non-routine and require men The design and construction of these superb instru- 
with initiative and resourcefulness. Degree in ments is so superior and so different that it is prudent 
Mechanical Engineering, Civil Engineering or to investigate them. After all, an instrument that can 
Mechanics required, promise a very minimum of repairs and maintenance — 
; and does promise that it will probably never be re- 
Ixcellent employee benefits including tuition free | placed during your entire remaining professional career 
graduate study and a liberal vacation policy. should be in YOUR equipment. 


FREE 10 DAY TRIAL— So sure are we of your recep- 
i tion to this magnificent instrument that we offer it 
W\TTNI 1 FREE for 10 days trial test on your own work sites. 
ARMOUR RESEARCH FOUNDATION You will find that over 40 superior advantages will 
save you time, concerning this unique instrument. 


Ask for Bulletin CE-811 that lists Full Detatls. 


NO 


REPLACEMENT 
NEEDED 

after you 
acquire a 


AL 


136 N. 12th St., Phila. 7, Pa. 


(Vol. p. 899) 119 


| 
$720.00 
a 
Our 
| 50") | 
YEAR 
| 


Non-ASCE Meetings 


American Association for the Advance- 
ment of Science. 125th annual meeting 
on National and International Aspects of 
Systems of Units in Coordinated Disci- 
plines of Science and Technology, at the 
Statler Hotel, Washington, D.C., Decem- 
ber 26-31. Information available from 
Secretary, Section M_ (Engineering), 
AAAS, c/o Engineers Joint Council, 29 
W.. 39th St.. New York 18, N.Y. 


American Institute of Chemical Engi- 

neers. 51st annual meeting at the Nether- 
land Plaza Hotel in Cincinnati, Ohio, 
December 7-10. Further information 
available from Raymond C. Mayer « 
Associates, 36 W. 46th St., New York 36, 
N.Y. 
American Nuclear Society. Annual meet- 
ing at the Sheraton-Cadillac Hotel, De- 
troit, December 8-10. For details write 
A. S. Griswold, ANS, 2000 2nd Ave., 
Detroit 26, Mich. 


American Society of Mechanical En- 
gineers. 23rd National Exposition of 
Power and Mechanical Engineering in- 
cluding a Symposium on Stall, New 
York Coliseum, New York City, Decem- 
ber 1-5. For information write E. Kk. 
Stevens, 480 Lexington Ave., New York 


American Standards Association. Na- 
tional Conference on Standards at the 
Hotel Roosevelt in New York City, No- 
vember 18-20. For further information 
write to the Association, 70 E. 45th St., 


New York 17, N. Y. 


Building Research Institute. Confer- 
ence on Field Applied Paints and Pro- 
tective Coatings at the Shoreham Hotel, 
Washington, D. C., December 3-4. In- 
formation available from the Division 
of Engineering and Industrial Research, 
National Academy of Sciences, National 
Research Council, 2101 Constitution 
Ave., Washington 25, D. C. Conference 
on Noise Control in Buildings at the 
New Yorker Hotel, New York City, 
January 14-15. For information write 
Harold Horowitz, BRI Technical Secre- 
tary, 2101 Constitution Ave., Washington 
25, D. C. 


Chamber of Commerce of the United 
States. National Conference on Metro- 
politan Growth at the Sheraton-Park Ho- 
tel in Washington, D.C., November 24-25. 
Information available from William Mc- 
Donnell, president, National Chamber of 
Commerce, 1615 H St., N.W., Washington 
6, D.C. 


Department of Health, Education and 
Welfare. National Conference on Air 
Pollution at the Sheraton-Park Hotel, 
Washington, D.C., November 18-20. For 
information write J. E. Burney, Surgeon 
General, Public Health Service, Washing- 
ton 25, D.C. 


Eastern Joint Computer Conference. 
Sponsored by the American Institute of 
Electrical Engineers, the Institute of 
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Radio Engineers and the Association for 
Computing Machinery, in Philadelphia, 
Pa., December 3-5. For hotel and other 
information contact Raymond C. Mayer 
«& Associates, 36 W. 46th St.. New York 
36, N.Y. 


Fourth National Construction Industry 
Conference. Creative Trends in Urban 
Building, sponsored by the American So- 
ciety of Civil Engineers, the Armour Re- 
search Foundation of Illinois Institute 
of Technology, The Associated General 
Contractors of America, and the Building 
Research Institute, at the Hotel Sherman 
in Chicago, Ill, December 10-11. For in- 
formation write Conference chairman R 
T. Mijanovich, Armour Research Founda- 
tion, 10 W. 35th St., Chicago 6, D. C 


Positions Announced 


International Cooperation Administra- 
tion. Vacancies for Highway Engineers 
for overseas employment. Salary range— 
$9,000-13,000 plus housing. Applicants 
must have degree in civil engineering or 
professional engineer’s license and ten 
or more years highway experience, prefer- 
ably with a state highway department. 
Two year minimum assignment with 
career potential. For more information, 
send resume of experience to Office of 
Transportation, Transport Projects Divi- 
sion, Box 101, International Cooperation 
Administration, Washington 25, D. C. 
Also vacancies for Sanitary Engineers 
for overseas employment. Salary range— 
$8,000-13,000, plus housing and other al- 
lowances where applicable. Applicants 
must have a degree in either sanitary 
engineering or public health for subordi- 
nate positions, with appropriate experi- 
ence for positions of more responsibility. 
Minimum assignment is two years. For 
information write Public Health Divi- 
sion, Box 100, ICA, Washington 25, 


Pennsylvania State University. Vacan- 
cies for Assistant Professors, Instructors, 
and part-time Graduate Assistants in 
Engineering Mechanics, for both teach- 
ing and research. Excellent opportunities 
for graduate study. For information write 
Joseph Marin, head of the Department 
of Engineering Mechanies, College of En- 
gineering and Architecture, Engineering 
A Building, Pennsylvania State Univer- 
sity, University Park, Pa. 


U.S. Civil Service Commission. Vacan- 
cies for Geodosists with varying fields of 
responsibility Grades from GS-5-15 with 
salaries dependent on grade and experi- 
ence. Applicants must be US. citizens. 
Send Application Form 57, showing the 
title of the examination, number of this 
announcement (168 B), or write to Exec- 
utive Secretary, Board of U.S. Civil Serv- 
ice Examiners, Coast. and Geodetic Sur- 
vey, Washington 25, D. C. 
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Why unique? 

Only K&E has the skill and 90 
years’ experience that produced 
America’s most preferred trac- 
ing paper and tracing cloth. 
Now K&FE is producing, on a 
Du Pont ‘Mylar’ film base, an- 
other superb drafting medium. 


Herculene Drafting Film is su- 

perb four ways: 

e superb for pencil drafting 

e superb for ink work 

e superb for typewriting 

e and for all three — it has un- 
equalled erasing qualities. 

Convince yourself. We'll gladly 

send you a free sample of 

Herculene Drafting Film. Just 

fill in and mail the coupon. 


Kee 
KEUFFEL & ESSER CO. 
Dept. CE-11, Hoboken, N. J. 
lease send me details and atest sheet 


of K&E Herculene Drafting Film 


Company. 


Address___ 
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NOW AVAILABLE! 


New drafting films made with Du Pont Mylar® 
resist tearing ... safeguard your investment 


HIGH TEAR STRENGTH withstonds OUTSTANDING STABILITY ...won't dry 


roughest mony out or shrink... remains waterproof, 


TO 


SUPERIOR TRANSLUCENCY...foster, GREATER FLEXIBILITY ... rolls up re- 
more accurate printing ... fiber-free, peotedly without cracking ...lies flat. 


SEND FOR FREE SAMPLES. To provide you with an opportunity 
to test various samples, we will ask the manufacturers to send 
you a sample of their own brand of pencil and ink drafting film 
now made with ‘‘Mylar’”’. For your samples, write E. I. du Pont 
de Nemours & Co. (Inc.), Film Department, Room CE-11, 
‘Vilmington 98, Delaware. 
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Now you can safeguard your investment in costly origi- 
nal drawings by using the new pencil and ink drafting 
films made with Du Pont ‘‘Mylar’’* polyester film. 
What’s more, these tear-resistant drafting films cost no 
more than many grades of cloth! 

Look at the remarkable combination of benefits found 
in these new drafting films! They resist cracking . . . 
won’t embrittle with heat used in reproduction .. . 
won’t yellow with age . . . won’t soak up moisture or 
grease from hands . . . remain waterproof. Next time 
you order, specify drafting film made with ‘‘Mylar.” 


*"Mylar” is a registered trademark for Du Pont's brand of polyester film. Du Pont makes the base 
material “Mylar"—most leading manufacturers of drafting materials are now offering pencil and 
ink drafting films made with Du Pont "Mylar". 


REG. U.S. Pat. OFF 
BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


DU PONT 


MYLAR 


POLVESTER FILM 
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Grorce GigNN Carbondale, RicHarD BrRopHEAD ARNOLD altimore, Md 


Applications for Admission Dickens Hate, Rolla, Mo JoHn Sanpos Autry, Oj, Calif 
sts Go sH OSILLO I 8, Mexico : W Lovis Barnes, Arcadia, Calif 
to ASCE, September 1-27 —— Houmss Benvon, Metairie, La 


Jack HuGues, Oakland, Calif Ernest Wittiam BracH, Nashville 
THropors JENSEN, Great Falls Raven Ciirton Albany, N. 
Ropert WHrircomB KarPinski, Chicage Lee Roy Cavcore, Arlington, Tex 
Applying For Member Crype Ervin Kester, Urbana, II! George Pappock CaLtanan, Manhattan Beacl 
LeRoy LekFeser, Larkspur, ¢ f Calif 
Max Levin, North Hollywood, Calit Rosert Witt1am Caspart, Milwaukee, W 
\ Rosert Crark Lewis, Cincinnati, Ohi CHAI suNG CHIANG, New Orleans, La 
— James Jose Mapison, Memphis, Tenn CHAN Cuiv, Glasgow, Scotland 
ANTONY Onitver Harpcastte NeILsoN onti Wittram Attan Cor, Rolla, Mo 
Hapiputian Asar, Lahore, West Pakis P.Q., Canada 
Jack Berrranp RHINE, Ft. Monroe RicHarp Evans, Redding, Calif 
Prakash Roorkee, Ind Lawrence Scunemer, Los Angeles, Calit Rosert Ivan Fernertinx, Monroeville, Pa 
UsH, Washington, D. ¢ Leon Turner, No. Hollywood, Calif Grorce STantey Fiacm, Toledo, 
1 Bombay Richarp Erich Weser, Schnectady, N WittiamM Newson Frazier, Rutherford Height 
Grorce GuNvatp Dant att j i 
Parckson Rene Gavrnier, Montreal, } Canada 
Applying For Associate Member 
JosePpH Epwarp Hutron, Mobile Ala 
Parsuorrmam Das Jarx, Allahabad, P. Ind 
Grorce Katkanis, Berkeley, Calif 
Perer Karan, Phoenix, Ariz 
Davin Kerry Augusta, Me 
Roman WLhapystaw Kowatski, Newark, N. J 
Erxtc Gorvon Lasrum, Ankara, Turkey 
Vincente Limmer, Rio de Janeiro, D. 1 
Brazil 
CHarces Rosert Macapini, Phoenix 
Rosert Sytvester Mattie, Baltimore 
Gavin Witson McKenzie, Baghdad 
Gorvon Keita Mercier, Richland 
Supan Muska, Jodhpur, Ind 
Motpovan, Saler l 
FrRaNK Monaco, New Yort 
oyp Chicag I 
NUS NELSON, Marys 
O' Donne 


MicHart 

Averep Bi 

James Gat 


Significance of Applying For Affiliate 


JOHN 


In these days of war and rumors of war, America has just com- 

pleted one of the greatest construction jobs in history—the 3,000- 

mile Distant Early Warning Line in the Arctic—called the “DEW” 

line. It is said to rank with the building of the Pyramids, the Great ae Oy eee hi 
Wall of China, the Panama Canal, and the Burma Road. Its Exnst Baster, Tacoma, Was! 


function is to give early notice to U. S. Military Defense Forces of 


the approach of enemy aircraft. Joun Lacy Buxton, Mempl! 
There is no way to know, of course, just what might become the ae Sew, 508 Sng 


U. S. target of enemy planes or intercontinental missiles. But let Donxanp Apam DaDeppo 
your imagination picture the result if an enemy could destroy a 
number of our water works distribution systems. Ricwarp Epwarp Goopmas 
In a short time, the Nation would be paralyzed. N 
The possibility emphasizes how much the Lzonanco Gurreaeez, Harrisburg 
American economy, yea our very civilization, de- KercHrio Hayasut, New ¥ 
Aucipe pe Jean Kino, Washir 
pends upon our modern systems of water dis- 
tribution. Your water system is buried under- Canada 
i—t { forget it is tl how Donato Jay Kremer, Skokie, I 
ground—but don’t forget it is there, nor how Lows, Epbrat 
vital it is to your daily existence. 2 : Jose Ramon Muiranna, New York, N.Y 
tayMOND Cart Murzner, St. Paul, Minn 
Maynarp Nucent, Philadelphia 
j Orkin Ritey, New York, N. ¥ 
This Series is an attempt to put into words some appreciation of the Hans Scuerrer. Rio de Janeire 
Venezuela 


MARIANNE STerN, New York, N. Y 


THomas Hoon Tam, Honolulu, Hawaii 

Avprepo Viso Casapo, Caracas, Venezuela. 
AND FITTINGS COMPANY. 


ANNISTON, ALABAMA WO (Applications for Junior Membership from ASCE 


Student Chapters are ( isted.) 


water works men of the United States. 
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The only pencil 


that can’t smear on Mylar, 

that keeps a point on Mylar 
thot erases on Mylar 

Duralar drawings on Mylar 
reproduce perfectly, microfilm 
without loss and can even 

be cleaned with soap and water 


For a free sample 


send coupon below with business 
letterhead. Specify whether you 
wish included a test sample of 
matte-surface Mylar tracing film. 
See for yourself how the 
sensational new Mars Duralar 
solves your drafting problems 
And Duralar is available 
(pencils, leads and lead holders) 
in five special new 
degrees of hardness (K1] to K5). 


Sold only at engineering and 
drawing material suppliers 


) Registered trademark of E. 1. du Pont de Nemours & Co., Inc 


Another first from 


sntlemen: Please send me FREE 


w~ DURALAR pencil 


film for testing 


ZONE ___ STATE 


K > 
830 
€ 
MAR. LUAOGRAPH 
GERMANy 
Pad 
© 
J. S. STAEDTLER, INC. HACKENSACK, N. J. 
— | Include sample of Mylcr 


HIGH DEGREE 


COMPACTION 


BARCO RAMMERS 
are THE ANSWER! 


YOU can’t get high degree SOIL COMPACTION by “patting it” or 
“shaking it.” For deep, penetrating force to produce 95%, 97.5%, or even 
100% compaction, Barco Rammers are THE ANSWER. For many soil 


conditions, they are the only answer. 
THE KEY TO BETTER CONSTRUCTION —Hich degree 


soil compaction is worth every cent it costs. Barco Rammers are especially 
effective for compacting fill in restricted areas — close to walls, culverts, 
abutments, around footings, and in trenches—on all kinds of construction 
jobs: Toll Roads, Freeways, and Highways; Air and Missile Bases, Hydro- 
electric Power and Flood Control Dams, Bridges, Buildings, and 
Housing Developments. 

ONE MAN OPERATION — On area tamping, one man can 
average 20 to 30 cubic yards of fill per hour. On 18” trench backfill, using 
lifts up to 24”, the rate is 360 to 600 feet per hour. 

ASK FOR A DEMONSTRATION — We will be glad to 
arrange a demonstration for you; see our nearest distributor or write. 


SEND FOR A COPY OF CATALOG 621. 
Sold and Serviced by the Nation’s Leading Distributors 


BARCO MANUFACTURING CO. 561M North Hough St., Barrington, Il. 
BARCO RAMMER BARCO VIBRA-TAMP 
for High Degree Soil Compaction FOunpeD 190% for Granular Fill and Bituminous Surfacing 
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How to prove a point 

... about a point...with an 
Optical Plummet 
Transit 


William Dryburgh sights through his new 
Gurley Optical Plummet Transit. 


One windy day, William A. Dryburgh, engi- 
neer in charge at the job site of a Detroit con- 
struction project, had established a point using 
a conventional plumb bob. A check on his set- 
up was important to its later use for tying in. 
A new Gurley Optical Plummet Transit, just 
demonstrated to him and to Robert Bryant, of 
Bryant and Detwiler Construction Company, 
was on hand. 

Setting up the new instrument over his 
point, he leveled up. Sighting in the Optical 
Plummet, he used the built-in shifting head 
tripod to bring the instrument directly over 
the point. 

Satisfied that the instrument had remained 
level during shifting, he then took a sight on a 
target through his main telescope. Next he 
flipped his telescope without moving its upper 
or lower motion, taking a back sight on a tar- 
get placed on the building behind him. His 
back sight did not check. 

Double centering proved the instrument’s 
perfect adjustment. Checking its levelness, he 
again tried fore and back sight with the same 
result. An obvious error existed; so he pro- 
ceeded to “buck in” the Optical Plummet 


GURLEY 
Since 1845 


Transit from the targets, and found he had an 
error as established by his plumb bob. Result: 
He kept the Optical Plummet Transit. 


The plumb bob has served men well for thou- 
sands of years. Changed very little since the 
Egyptian pyramid builders used it, its swing 
and sway can be exasperating—especially on 
windy locations. It is essentially inaccurate. 

Gurley Optical Plummet Transits replace 
the outdated cord and bob with a method de- 
riving precision from accuracy intrinsic in the 
laws of optics. Readings are instantaneous. 
Wind cannot blow it out of vertical—there is 
nothing to swing or gyrate. The built-in shift- 
ing head allows a 2-inch shift of instrument 
over point, giving ample leeway in initial set- 
up. Rotating the instrument 180 degrees as- 
sures you of positive centering. Write for new 
Bulletin OP-100. 


Plummet level and leveling A-frame 
as used by the ancient Egyptians. 


Ask to See the 
Variable Power Eyepiece 


Variable Power is now standard on Gurley 
Optical Plummet Transits—and all other 
Gurley Transits and Levels. With “VP” you 
go from high to low and back again—with 
stops anywhere in between. 

“VP” offers a clear, flat field, devoid of 
aberrations at any magnification. You have 
all the power required for the longest sight, 
and reduced power for local conditions. You 
will find visibility under poor lighting can be 
improved by use of lower magnification. 
Turbulent effect of heat waves is minimized 
with lower power. Write for “Facts on VP”, 


W. & L. E. GURLEY, 518 FULTON ST., TROY, N. Y. 


Engineering and Surveying Instruments, Hydrological and Meteorological 
Instruments, Paper Testing Instruments, Optical Instruments, 
Reticle Manufacturing Facilities, Standard Weights and Measures 
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-EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS 


Strad-Krane 


ONE OF THE NEWEST concepts in mate- 
rials handling, the Strad-Krane is a trav- 
eling bridge plus a mobile crane in one. 
The prime feature is that it is not of the 
| the center of the 
load is always inside of the wheel 
need for counter- 
jacks, allowing a 
new unrestricted freedom in mobility and 


usual cantilever type 


rte liminating 
pol eliminating the 


stabilizers or 


weights 


Goes Where Needed 


function. The load to 

pended from a hovk under the frame of 
the unit. Controlled by a trollev bridge 
hoist located on the top structure, the 
hook can travel from one end of the ma- 
chine to the other transversely and also 
up and down, duplicating the action of a 
shop overhead crane. The Strad-Krane 
is not confined to rail tracks as it is self- 
propelled on pneumatic tires and goes 
wherever needed. 

The machine’s power steering and 
power brake features keep the 
fatigue-free while simultaneously speed- 
ing up the completion of each task. To 
make his job even easier, the 450-cu in. 
6-cylinder power plant is equipped with 
a directional power shift automatic trans- 
mission. Also, the hoisting element for 
the main hook lines and for the power 
trolley is through a smooth hydraulic 
transmission. 

The new machine does all the chores 
of a fork lift truck and a mobile crane 
in unloading steel, cable and other mate- 
rial from motor trucks and loading and 
unloading railroad freight cars. Inside 
clearances are 12-ft high and 12-ft wide, 
large enough for the Strad-Krane to 
straddle a truck or freight car. Silent 
Hoist & Crane Co., Dept. 143, CE-11, 841 
63rd Street, Brooklyn 20, New York. 


oper itor 


Wire Rope 


‘THE STRENGTH AND DURABILITY of €le- 
vator ropes, together with the automatic 
controlling devices on the elevator, com- 
bine to make this mode of travel the 
safest form of mass transportation in the 
world today, according to the company 


OF 


INTEREST AS 


whose wire rope suspends the elevators in 
some of the tallest buildings in the world. 
It recommends that a rope always be 
much stronger than the load which it is 
expecte d to support The de gree of excess 
working load—the 
varies with a number of condi- 
including speed of opera- 
tion, abrasion and corrosion, facilities for 


inspection of the rope, and the 


strength over safety 


lactor 


tions of use 


danger 
to life and property should a rope fail 
With all these factors in mind, the 
manufacturer high- 
speed elevators with a minimum safety 
factor of 12 to 1. This is to sav if an ele- 


vator with a carrying capacity of 15 pas- 


suggests rope for 


sengers were to be jammed with 150 peo- 
ple—or ten times the recommended num- 
ber—these ropes would hold 

modern ele- 


Other features making 


safest of ill power-driven 


vators. the 
transports are the governors” which 
automatically control seri de- 
vices to slow down the car or it the 
power if the ca i to accelerate 
out of 


control; ninal switches in- 


dependent of other controlling mechan- 


isms to stop ir at the upper and 
lower limits of travel; and electric cir- 
cuits completed by contact points in the 
doors on the various floors which 1 

operation only when the doors are closed 
American Steel & Wire Div., United 
States Steel Corp., CE-11, Rockefeller 
Bldg., 614 Superior Ave., N.W., Cleve- 


land 13, Ohio. 


Roll Crushers 


TWo NEW ROLL CRUSHERS in sizes 24 x 
20 and 30 x 24 have been developed 
tolls are of manganese steel and are 
furnished either both 
corrugated or one of each. These pressure 
rolls are i 
ning in oil for greatest efficiency and 
longer life 
Heavy-duty, self-aligning, spherical roller 


both smooth or 
turned by steel cut gears run- 


as well as quieter operation 


Heavy Plate Steel Frame 


bearings carry the tremendous loads in 
these crushers. All welded, heavy plate 
steel frame houses this newly designed 
unit. 
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REPORTED 


BY MANUFACTURERS 


Through tension springs one roll is 
fixed and the other floats, supplying am- 
ple crushing pressure vet relieving undus 
strain resulting from tramp iron and 

Adjustment of 


the opening he ween the rolls (up to 3 


other foreign materials 
In.) is accomplished by adjusting screws 
on either side 

\ccording to the manufacturer's speci- 
fications required for the 
is 75 to 125 while the larger 
one needs 100 to 200. Respective weights 
ire 12,000 Ib and 16,000 Ib. Eagle Crusher 
Company, CE-11, 1000 Harding Way, 
East, Galion, Ohio. 


horse powel 


smaller unit 


Commercial Wheel Tractors 


ANSWER TO THE varied power 

ents of industrial and 
of wheel tractors in six- 
been inti 


handy Cub Lo-Boy, es- 


460 Utility Tractor 
| illy adapted to light utility work 
such as mowing, landscaping, and grad- 
ing. Next in line is the light-duty 140, 
with an estima d 28 « hp, available with 
either gasoline or distillate engine. The 
240, estimated 38 ehp, and the 340 Util- 
ity, estimated 45 ehp, are available with 
choice of gasoline, LP Gas, or distillate 
engines. The 460 Utility, with an esti- 
mated 61 ehp, and the 560, estimated 
workhorse of the industrial line, 
multi-range, six-cyl- 
inder gasoline, LP Gas, distillate or diesel 
engines 
These new multi-range, six-cylinder 
engines are built to handle efficiently a 
wide range of jobs, big and small, with 
the engine governor operating effectively 
over the unusual range of 600 to 1800 
rpm. Smoothness in operation and free- 
dom from vibration results principally 
from a precision counter-balanced crank- 
shaft; machined combustion chambers 
that provide accurately controlled vol- 
lume in each cylinder; and inherent char- 
acteristics of six cylinders, International 
Harvester Company, CE-11, 180 North 
Michigan Avenue, Chicago 1, Il. 


ire equipped with 
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When you order ready- 
mix concrete, specify — 


SPECIAL 
| WINTERIZED 


Including 
Calcium Chior 


—and save these 5 ways... 


1. Quicker setting —less overtime finishing. 

2. High early strength—faster form removal. 

3. Savings in protection time—as much as 505. 
4. Less delay between operations. 

5. Added safety—extra cold weather protection. 


With a “Special Winterized” mix containing 2°) 
of Sotvay Calcium Chloride, heated water and 
aggregate, you keep close to warm weather sched- 
ules at any temperature—get concrete with 8 to 
12°,, greater ultimate strength . . . more work- 
ability. This permits lower water-cement ratio, 
resulting in denser and more moisture- and wear- 
resistant concrete. 


Get the full story at no obligation 
— write for literature. 


SOLVAY Calcium Chloride speeds but does not change the 
normal chemical action of portland cement. Impartial tests 
by the National Bureau of Standards proved its advantages 
in cold weather concreting. This use of calcium chloride is 
recommended or approved by leading authorities, including 
American Concrete Institute and Portland Cement Association. 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 


SOLVAY dealers and branch offices are located in major centers from coast to coast. 
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SAW CONCRETE & ASPHALT 
FASTER with THE ALL-NEW 


® SELF-PROPELLED 


36 H.P. CONCRETE SAW 


Over 36 Outstanding © 
Features Found on No 
Other Concrete Saw! 


Leadership. 
Men Who 
Know the 
Concrete 


BEST BLADES 
For Every Saw 
Any Job! 


Choose from the world’s 
largest selection of 
Premium Quality Dia- 

mond Blades for the 
Fastest Cutting at 
the Lowest Cost on 
any job. Let your 
Clipper Factory 
Trained Repre- 
sentative help 

you select the 

right Saw and 
Blades for 

your job! 

Other models ‘ Call him 

from 1% H.P. Collect 

Gasoline or Electric Now! 

Priced from $395 


CLIPPER MANUFACTURING CO. 
2806 WARWICK KANSAS CITY 8,MO. 429X 
O Send Information on Your 36 H. P. CONCRETE SAW 
O Send Information on ALL Models Concrete Saws 
©) Send Information on Clipper Premium Quality 
DIAMOND and GREEN-CON Abrasive Blades 
O Send My Clipper Factory Trained Representative 
to see me. 


Mr. Clipper 


Genuine Clipper 
Products Sold Di- 
rect— Immediate 
Shipment From 
Factory Branches 
Coast To Coast 


NAME 


ADDRESS 


CITY 


STATE 


| 
—— 
| 
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EQUIPMENT, 


MATERIALS 


and METHODS 


Rock Backhoe Bucket 


A NEW ROCK BUCKET, the “25”, featur- 
ing heavy-duty construction throughout, 
has been developed. Weighing 725 lb, 1 
~ ideal for digging in extra tough ground 
conditions and rock. The bucket is adapt- 
ible to the goose-neck backhoe design 
on either the carrier-mounted, crawler- 
mounted, or s¢ lf-propelle d cranes-excavi- 
tors. Schield Bantam Co., CE-11, Waver- 
ly, Iowa. 


G-3 Cab 


\\ OPERATOR'S CAB WITH ample room 
for comfort and offering full visibility 
has been introduced as optional equip- 
ment on the company’s line of G-3, 15,000 
to 20,000-lb capacity line of gasoline 
powered lift. trucks. 

Without interfering with the placement 
of an overhead canopy guard, the cab 
provides 434% in. from the seat to the 
roof to give the operator plenty of head- 
oom. 

More than 40 sq it of heat resistant 
safety glass in panels surround the oper- 
ator in the cab giving him visibility to 
the front, rear and all sides as well as uy 
at his load in the raised position. This 


(continued) 


the truck whose channels provide 300% 
greater visibility than comparable mod- 
els. 

The cab can be entered from either 
side through sliding doors, eliminating 
the danger of damage inherent in swing 
ing type doors. For hot weather opera- 


Full Visibility 


tion, the G-3 cab can be ventilated 
through the rear window which is hinged 
to be swung out. A windshield wiper is 
standard equipment and a heater and 
defroster can be easily installed as op- 


panels, the whole cab is of ste el construc- 
tion mounted in rubber. The Yale & 
Towne Manufacturing Co., CE-11, 11,000 
Roosevelt Blvd., Philadelphia 15, Pa. 


New Bucket 


[ue SLACKLINER BUCKET APPLIES certain 
characteristics of the Crescent Drag- 
Scraper to a new line of Cableway buck- 
ets. The design permits the bucket to be 
made lighter in weight for a given 
strength and it requires less line pull 
than other buckets of the same rated 
eapacity. 

The Slackliner has a 
curved cutting edge designed to quickly 
penetrate hard digging material and 
move it into the bucket with minimum 
resistance. This curve also gives more 
tension in the cutting edge and much 


continuously 


less bending stress 

The bucket is a complete welded as- 
sembly, including maintenance items 
Phere are rolled high-stre ngth steel 
plates throughout and integral tooth 
bases. Now successfully operating in the 
field, it is handling more material with 
less maintenance and with a reduction 
in power costs. Sauerman Bros., Inc., 
Dept. C-15, CE-11, 620 S. 28th Ave., Bell- 


wood, Il. 


is in keeping with the overall design oi tional. With the exception of the window 


accuRATe SRAPHIC AND REGis TRATION. 


of liquid flow with 


STEVENS 


RECORDER TYPE B-FT 


Recording, indicating and totalizing meter for measuring sewage or other flows 
over Parshall flumes and weirs. This instrument has interchangeable flow cams 
and flow conversion gears...an important factor to consider for sewage treatment 
plants in rapidly growing communities. With a simple change of cams and gears 
the Type B-FT Recorder can operate with a different size flume or accommodate 
a greater range of flow than that for which it was originally purchased. The change 
does not require factory service. Similarly, change from weekly to daily time scale, 
or vice versa, is accomplished by merely repositioning one gear —no new parts 
to buy. 


This recorder can be direct float operated or remotely controlled and is 
available for wall or switchboard mounting, or with cabinet for mounting 
out of doors directly over the float well. Request BULLETIN 25 for 


complete details. 


STEVENS HYDROGRAPHIC DATA BOOK y 


Invaluable for your reference file. Contains technical data on recorder installations, 
plus a wealth of hydraulic and conversion tables. $1 copy. (No COD's) 


LEUPOLD & STEVENS INSTRUMENTS, INC. 
6 8. 8. PORTLAND 13, OREGON 
Specialists in hydrologic instruments for over half a century. 
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modern 


it 


properly jointed to provide a greater 
and more economical service lifetime 


Renee snosayhrnneyl The above highways, all properly jointed, were designed by 


FREE OF CHARGE forward thinking engineers for progressive state highway de- 


This manual, entitled = partments. Men who know that it pays to look beyond the 
“Design Practices and 


Uses of Premovided __ initial cost, and design their highways to provide a greater 


Reece? tne and more economical service lifetime. Modern, properly 


comprehensive techni- jointed highways will help to reduce massive yearly main- 
cal dota and illustra- 
tions of premoulded tenance costs. It will be to the advantage of every design 


joint types, their ap- 
vind install. engineer and state highway department to remember that 


tion information. Send — dollars saved through reduced maintenance will provide miles 
coupon today for your 
free copy. of new highways for the same public expenditure. 


t 

INSTITUTE MEMBERS EXPANSION JOINT INSTITUTE |, 

120 South LoSolle Street Engineering Products Co. Gentlemen: 

Chicago 3, Illinois 3782 Chouteau Avenue EXPANSI Please send me, without obligation, my free copy of “Design | 

St. Louis 10, Missouri coer Practices and Uses of Premoulded Joints in Concrete Pavements.” J 

INSTITUTE 

2 Kimball Street 6051 West 65th Street RESS i 

Elgin, Ilinois Chicago 38,. Illinois 
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EQUIPMENT, 


MATERIALS 


and 


METHODS 


Portable Drilling Machine 


THE NEW MOBILE, HIGH speed, heavy- 
duty machine that drills clean, perfect 
holes 10 to 15 times faster through rein- 
forced concrete, marble, granite, cement, 
brick, tile, stone and other hard, brittle, 
non-metallic materials is equipped with a 
2%4-hp electric drill motor and an integral 
water swivel which supplies water to the 
cutting face of a diamond drill to cool 
the bit and flush away cuttings. The wa- 


(continued) 


ter fitting may be connected to any sup- 
ply line and, if running water is not 
readily available at the job location, the 
unit may be hooked up to a portable 
pressure water tank. Simple to operate, 
from a vertical or horizontal position, the 
machine can be swung through 360 deg 
to drill in any position and at any angle. 
The wheel-mounted stand makes the unit 
flexible and fast to handle. Diamond 
Core & Saw Div., Portomag, Inc., CE-11, 
1521 East Nine Mile, Detroit 20, Mich. 


the bigger your pumping problems... the better your 
reasons for giving them to WHEELER-ECONOMY 


At the Owyhee Irrigation Project, 
Homedale, Idaho, the problem was four 
high-capacity pumps which would 
move water-from the Snake River to an 
irrigation canal 180 feet above. C.H. 
Wheeler solved it with the 30” x 24” 
Double-Suction Pumps shown here, 
each rated at 19,000 gpm, and two 36” 
x 24” Double-Suction Pumps rated at 
19,700 gpm. 

With nearly three-quarters of a cen- 
tury of pump design and manufactur- 
ing experience, C.H. Wheeler is well 
qualified to solve pump problems of 
any size and any degree of complexity. 


Applications include flood control, irri- 
gation, drainage, water supply and con- 
denser circulation. Capacities of 
Wheeler-Economy Pumps range from 
50 to more than 220,000 gpm. 


See your Wheeler-Economy repre- 


sentative or write direct for information 
on centrifugal, axial or mixed flow 
pumps custom made for any high-ca- 
pacity need. 


Economy Pump Division 


C.H.WHEELER MFG. CO. 


19th and Lehigh Avenue 


Philadelphia 32, Pa. 


Whenever you see the name C.H. Wheeler on « product, you know it's a quality product 


Centrifugal, Axial and Mixed Flow Pumps » Steam Condensers » Steam Jet Vacuum Equipment * Marine Auxiliary Machinery * Nuclear Products 
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Microfilm Camera 


THROUGH ENGINEERING RE-DESIGN TO in- 
corporate a built-in volt, meter, repeated 
color “step tests” have been eliminated 
in the new Transportable Film-a-record 
Model 8.1 precision-built: microfilm cam- 
era, 

All guess-work is removed when work- 
ing with different colored documents. A 
color “step-test” strip of film will be sup- 
plied with each camera noting the proper 
settings for colored documents. 

Since many of the documents to be 
microfilmed will be of different colors and 
each color has the ability of refle cting a 
different intensity of light, the film used 
with the model 8.1 camera has been en- 
gineered to a very stable acceptance to 
uniform light. To compensate for the 
variations in light reflected from different 
colored records, the volt’ meter is ad- 
justed to the proper setting. Remington 
Rand Division of Sperry Rand Corp., CE- 
11, 315 Fourth Ave., New York 10, N. Y. 


New Rotary Drill 


A NEW HEAVY DUTY combination ai 
blast and mud fluid rotary drill is re- 
puted to be suitable for gas, oil and wa- 
ter well drilling, as well as all types of 


Model M-7WA 


exploratory and core work in mining 
and construction. The rig has rated ca- 
pacity in excess of 3,500 ft with 2%-in. 
pipe and 2,500 ft with 3'4-in. pipe. 

An outstanding feature is its wide hy- 
draulically-operated mast, which has a 
working capacity of 50,000 Ib and can 
handle 20-ft lengths of drill pipe. The 
mast is lowered for over-the-road travel. 

The unit is equipped with a 600W air 
compressor, delivering 600 cfm at pres- 
sures up to 100 psi. The mud pump is a 
Wheatley Model 6070, piston type, 7 x 
10 in. Operating power can be secured di- 
rect from the truck engine through a 
500 power take-off, or by use of a sepa- 
rate power source, 

Draw works are of the drum-over type. 
Capacity is 16,000 lb each. Drums carry 
425 ft of 56-in. or 2,250 ft of 34-in. wire 
rope. Minimum effective brake area is 
275 sq in. The 3-speed, heavy-duty ro- 
tary table has an 8-in. opening. Swing- 
out design permits setting of 30-in. casing 
without moving rig. Davey Compressor 
Co., CE-11, Kent, Ohio. 
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Owner-Puerto Rico Water Resources Authority, S.L. Descartes, Executive Director e General Contractors-Kaiser Engineers, Puerto Rico, Inc. e Designers-Jackson & Moreland, Inc. 


Puerto Rico’s new PALO SECO POWER PLANT 
... another power project of 


RAYMOND INTERNATIONAL 


Low cost electric power plays a vital role in the success of Puerto Rico’s exciting 
industrial development program “Operation Bootstrap.” The newest addition 
to the island’s mushrooming electric power system will be the Puerto Rico 
Water Resources Authority’s 200,000 kilowatt Palo Seco Plant, near San Juan. 


On this project Raymond, as subcontractor, will drive 2,430 Step-Taper Piles, 
totaling in excess of 150,000 linear feet for the plant’s foundation. In addition, 
Raymond will construct the superstructure and allied structures, including intake 
channels and a rock jetty. Palo Seco will be the first “all outdoor” thermal- 
electric plant in Puerto Rico. This economical design, utilized so successfully 
in other parts of Latin America, has no walls—only a column-supported roof 
over equipment requiring protection from the elements. 


YIVIOND Raymond is proud of its role, past and present, in helping Puerto Rico’s power 


INTERNATIONAL INC grow. Already in operation are six Raymond-completed units at the San Juan 
Steam Electric Plant and two at the South Coast Steam Electric Plant. The 
combined electric production at these eight units totals 270,000 kilowatts. 
But power plants are just one of the phases of Raymond’s world wide activity. 
in: ant Sent wad If you are contemplating construction anywhere, anytime, call on us. We'll be 
EES glad to show you if and how we can help. 


140 CEDAR STREET, NEW YORK 6, N. Y. 


Branch Offices in the principal cities of the United States, 


FOUNDATIONS FOR THE STRUCTURES OF AMERICA... COMPLETE CONSTRUCTION SERVICES ABROAD. 
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JOINTS M 


SEAL UNDER ALL WEATH 


SEALTIGHT Rubber-Asphalt Joint 
Seal maintoins adhesion in hot 
weother . . . will not flow or ex- 
trude. Does not smeor or track 
from tires. 


Maintains adhesion in cold 


weather . . . will not crock or 
become brittle. 


AINTAIN 


RUBBER-ASPHALT 
JOINT SEAL 


RUBBER-ASPHALT JOINT SEAL compound avail- 
able in both hot-pour and cold-applied types. 


SEALTIGHT rubberized-asphalt 
compounds provide the ideal 
sealer for years of economical, 
trouble-free joints in concrete 
construction. They feature high 
resilient and adhesive properties 
and are able to maintain a bond 
at below zero temperatures. 
Will provide a positive seal in 
all types of monolithic construc- 
tion. Designed for use with non- 
extruding type fibre expansion 
joints. 


PRODUCTS 

EXPANSION JOINTS... 
Asphalt, Fibre, Cork and 
Sponge Rubber. 

@ TONGUE and GROOVE 
Center Strip. 

@Hot and Cold Rubber 
Asphalt Joint Seal. 

® Hot and Cold JFR Rub- 
ber Asphalt Joint Seal. 

© Air Entraining Agents. 

© Curing Compounds. 

© Curb and Gutter Sections. 

MEM- 
BRANE" Vapor Seal. 

e"DURAJOINT" PVC 
Waterstops. 

e"HYDROMAT" Asphalt 
Liners. 


SEALTIGHT Hot-Pour Rubber-Asphalt meets Fed- 
eral Specifications SS-S-164 and CAA Specification 
P-605...SEALTIGHT Cold-Applied Rubber-Asphalt 
meets Federal Specification S$S-S-159 and CAA 
Specification P-615. Both are ideal for use in the 
joints of concrete streets, highways, bridges, etc. 


JFR RUBBER-ASPHALT JOINT SEAL is recom- 
mended for sealing concrete runways where resis- 
tance to jet fuel is necessary. Available in Hot- 
Pour Type to meet Federal Specification $$-S-00167 
and Cold-Applied Type that meets Federal Speci- 
fication $S-S-00170. Easy and economical to apply. 


TONGUE AND GROOVE Joint, used primarily as 
a longitudinal joint, provides a “keyed joint" that 
assures maximum efficiency in load transmission... 
helps to prevent blow-ups, spalling and controls 
cracking. Completely waterproof... produced from 
asphalt hardboard...is rigid, easy to handle and 
install, will not extrude. More economical and safer 
than steel center strips and will not rust away. Ap- 
proved by Federal, State and Local engineering 
authorities. 


EXPANSION JOINTS specifically designed to 
meet the needs of modern, properly-designed, 
properly-jointed construction projects. All types in- 
cluding Asphalt, Fibre, Sponge Rubber, Standard 
Cork, and Self-Expanding Cork joints available from 
"stock" at your local SEALTIGHT distributor. Meet 
Federal and State specifications. 


Write today for complete 
information on the above 
products plus information 
about the many other top- 
quality SEALTIGHT products 
for highway construction... 
ask for the "PAVING PROD- 
UCTS" Catalog. 


20 KIMBALL ST. @ ELGIN, ILLINOIS 
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Aluminum Tripod 


THE NEW “weELT” MopeL W-1000 All 
Aluminum Extension Tripod is made 
entirely of precisioned machined alumi- 
num and is more portable, durable, 
lighter and easier to handle and set up 
than present ordinary wood tripods, the 
manufacturer states. It is color anodized 
for permanent weather and 
maximum visibility in the field. Legs ex- 
tend to 58 in. and are reversible with 
rubber feet or spike point for use on all 
tvpe surfaces; each leg has 2 locks and is 
easily adjusted. In addition to standard 
features of ordinary tripods, the “Welt” 
has an interchangeable instrument mount 
3% in. in diameter with 8 threads per 
inch. Weighing only 8'% Ib, it is 4 to 5 Ib 
lighter than ordinary tripods. Closing 
compactly to 36 in. for carrying, it needs 
no maintenance or refinishing, cannot 
split, warp, rot, crack, splinter, or stick 
Safe-Lock, Inc., CE-11, 870 W. 25th St., 
Hialeah, Fla. 


protection 


Centrifugal Pumps 


A NEW LINE OF horizontally split-case 
single stage Centrifugal Pumps, known 
as Type S, featuring extremely quiet op- 
eration; short, compact overall dimen- 
sions; pre-lubricated bearings; and ce- 
ramic mechanical seals eliminating stuf- 
fing box drip and piping to drain, has 
been announced. The pumps are manu- 
factured to precision standards, and in- 
clude every latest engineering advance- 
ment to insure modern hydraulic and 
mechanical design. They are ideally 
suited for air conditioning, booster, heat- 
ing, pneumatic water systems, refrigera- 
tion, and snow melting. Chicago Pump 
Co., CE-11, 622 Diversey Parkway, Chi- 
cago 14, Ill. 


Point Design 


OFFERING EXCELLENT PENETRATION AND 
long life in such tough formations as 
hardpan and tight river bottom gravel, 
the new point design was originally de- 
veloped for ripping applications but is 
equally effective in bucket and shovel 
operations. The RDX point gives the ma- 
chine operator a tooth with pick point 
penetration that lasts the life of the 
point. 

In field tests, it has produced excellent 
results. Working in tight, abrasive forma- 
tions, it produced one hundred and forty- 
one hours of sharp, penetrating service 
before being replaced. Electric Steel 
Foundry Co., CE-ll, 2341 N.W. 25th 
Ave., Portland 10, Ore. 
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EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Trains & Trailers 


COMPLETELY REDESIGNED AND engi- 
neered series of bottom dump hauling 
equipment, including lightweight and 
heavy duty semi trailers and trains, has 
been announced. Of special importance 
to earth-moving contractors is the fact 
that this equipment can be fully loaded 
“on-the-move” from belt type loaders in 
less than 15 sec; full loads are also un- 
loaded “on-the-move” in less than 10-sec. 

The foremost feature of the new se- 
ries is the strong, rugged frame, which 
is constructed of square seamless tub- 
ing, said to withstand the stress and 
strain of hauling on or off the highway 
and severe shock loading conditions. The 
outer shell is made of a lightweight, high 
strength material. A lower silhouette per- 
mits easier loading and unloading in 
either a standing position or “on-the- 


move . 


Strong, rugged frame 

The semi trailer has a physical capac- 
ity of 35-ton payload for off-the-high- 
way work. It will haul 20-tons or more, 
legally, on the highway. The lightweight 
bottom dump trains have a top payload 
capacity of 28 tons, legal in most states. 
Optional equipment is available for the 
“train” series for use in cement hauling 
and includes aluminum tops, butterfly 
gates and drop gates. Cook Bros. Equip- 
ment Co., CE-11, 3334 San Fernando 
Road, Los Angeles 65, Calif. 


Rotary Drilling Rig 

‘SPECIALLY DESIGNED FoR USE by the 
mining, quarry, highway, and construc- 
tion industries, the new portable rotary 
drilling rig is recommended for drilling 
blast hoes, taking cores, soil sampling and 
other foundation work. The unit is 
mounted on a GF-660 Crane Carrier 
truck with a GMC 4-71 diesel engine 
which furnishes power for the rotary ta- 
ble. The air compressor is a Le Roi model 
100-S2, powered by a GMC 6031-C diesel 
engine, with hydraulic full load governor. 
The rig uses both conventional type 
rock or drag bits and also the down-the- 
hole tools which are recommended for 
extremely hard formations. Three hy- 
draulic leveling jacks are standard equip- 
ment on the unit. George E. Failing Co., 
CE-11, Enid, Oklahoma. 
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DEPENDABLE 
SOIL SAMPLING 
EQUIPMENT 
IS NO PROBLEM 
FOR THIS 
DRILL CREW 


With a contract to 
obtain representative 
samples of the soil strata 
along the center line 
of an important link 
on the new Interstate 
Highway System, this 
contractor is using the 
S&H Split Barrel 


Sampler for recovering samples in this immediate area. At the next 
location, sampling for a bridge foundation, the S&H Shelby Tube 
Sampler will be utilized to recover the undisturbed samples that 


are necessary. 


Sprague & Henwood’s sampling equipment is designed for long, 
dependable service with a resulting minimum cost. The complete 
line of sampling devices and equipment is described in the new 


Bulletin 300. 


SPRAGUE & HENWOOD, Inc. 


SCRANTON 2, PA. 
MEMBER OF: DIAMOND CORE DRILL MANUFACTURERS ASSOC. 
New York — Philadelphia — Atlanta — Pittsburgh — Grand Junction, Colo. — Buchans, N.F. 
EXPORT REP.: PHILIPS EXPORT CO., 100 EAST 42ND ST., N.Y. 17, N.Y. CABLE ADDRESS: PHILYORK 
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For positive protection 
against power failures, install 


JOHNSON 


GEAR DRIVES 


November 1958 


Cross State Development Co. installed the 
Johnson combination drive shown here in a sew- 
age disposal plant in Florida. They report: “It’s 
recognized as one of most efficient, packaged 
systems in the Tampa area. We've never ex- 
perienced any difficulty.” Neither will you be- 
cause Johnson combination drive assures engine 
take-over the instant electricity fails. Either 
power unit may be overhauled without interrupt- 
ing service. 

Sizes: 15 to 450 hp. Johnson Right Angle 
Gear Drives are available in combination, dual 
and standard types; for all horizontal prime 
movers; hollow or solid shaft. Please write for 
engineering catalogs. 


OHNS ON? 


MAKERS OF 


GEAR & MANUFACTURING CO., LTD. 


8TH AND PARKER STREETS © BERKELEY 10, CALIFORNIA 
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World’s highest single-lift lock built 
with (iss) Steel Sheet Piling cofferdams 


Downstream view showing new Wilson Lock with cofferdam A at left and E at the far end of the lock. 
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View showing the new temporary canal in use with cofferdam F in 
background shutting off the entrance of the old canal while it is 
being deepened by 10 feet. 


Cofferdam cell being built on aaa sah with the use of a template. USS 
MP-101 Straight Web Piling assures maximum strength in tension. 


DIKE 
°. 


COFFERDAM FF, 


OL 
CANAL Y 
TEMPORARY LZ | 
CANAL ° 
pike COFFERDAMS 
ND 
TENNESSEE RIVER 
WILSON 
Diagram of construction: new Wilson Lock for TVA showing ioca- 
tion of cofferdams A, E and 
Chief Engineer: George K. Leonard; Project Manager, Wilson 
Lock: Warren McMahan; Construction Plant Engineer: Lee M, 
a — TVA ish lock construction and excavation east 


J 


TVA's new 100-foot-high Wilson Lock at Muscle 
Shoals, Alabama will have the distinction of being the 
world’s highest single-lift lock. The $35 million construc- 
tion project includes a 110 x 600 ft. lock chamber 
through the existing dam, 4 million cubic yards of canal 
excavation, and a high-level fixed span bridge over 
the huge lock. 

It is quite an engineering feat to construct a new 
lock through an old dam without interrupting naviga- 
tion more than a few days. The first two cofferdams, A 
and E, were built to keep the Tennessee River out of the 
new lock area. These took a total of 32 cells, each 36.61 
feet in diameter, with the USS MP-101 Straight Web 
Piling ranging from 38 feet to 48 feet in length. The 
cofferdams were set on rock; consequently, there was 
no penetration. It took an average of three days to 
construct and fill each cell. 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 
Tennessee Coal & Iron — Fairfield, Alabama 
United States Stee! Export Company 
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Another cofferdam, F, was built to direct the flow 
of water into a new temporary canal through Patton 
Island and to dry up the old canal which will be made 
10 feet deeper. The 58 cells in this cofferdam are 23.88 
feet in diameter and are also set on rock. The piling is 
all in 20-foot lengths of USS MP-101. There was no 
penetration, and the cells were constructed and filled 
on an average of one per day. 

A total of 3,953 tons of USS MP-101 Straight Web 
Piling was used for these three cofferdams—and all of it 
was delivered on schedule. For the new bridge (not 
shown), USS H-Beam Bearing Piles were used. This is 
another case that illustrates the excellent deliveries 
made possible by U. S. Steel’s large production facilities 
and attention to customers’ needs. When you want any 
type of piling—steel sheet piling or H-Beam bearing 
piles—call the United States Steel office near you. 


USS is a registered trademark 


United States Steel 
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HERE’S DEPENDABLE 
WELLPOINT SERVICE 
FOR YOUR 


WET 


POWER HOUSE 
PIPELINE 
SEWAGE PLANT 
SEWER 
BUILDING 
BRIDGE PIER 
DAM 

DRYDOCK 

OR OTHER 
CONSTRUCTION 


OF GROUND-WATER PROB- 
LEM AND PRE-BID DEWATERING 
ESTIMATE WITHOUT OBLIGATION 


GRIFFIN 


WELLPOINT CORP. 


‘SALES RENTAL CONTRACT 


881 E. 141st St., New York 54, N.Y. 
Jacksonville, Fla. * Houston, Tex. 
W. Palm Bch., Fla. « Hammond, Ind. 


In Canada: Construction Equipment Co., Ltd. 
In Venezuela: Drew Bear & Sons C.A. 
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EQUIPMENT, MATERIALS and METHODS 


(continued) 


Valvmatic 


INSTALLED VALVES CAN BE converted 
from hand-operation to electric motor 
operation with a low cost conversion unit, 
installed without special engineering, dis- 
turbing piping or replacing existing 
valves. Valvmatic operates with complete 
safety. 

Normal installation consists of six easy 
steps which plant labor can perform with 
ordinary tools. The machine can be used 
in nearly every application where the 
valve handle does not rise, and where 
the handle can rotate when the valve is 
operating under power. In the event of 
power failure, the valve can be restored 
to manual operation by removing two 
pins. 

Position and torque limits are pro- 
vided in both directions of rotation to 
prevent valve injury. Valvmatic can be 
moved from one valve to another, and 
no special wiring is needed. It is not nec- 
essary to remove the valve from the line 
to install the unit, nor is machining of 
special valve nuts involved. C. H. Wheel- 
er Manufacturing Co., CE-11, 19th & Le- 
high Ave., Philadelphia 32, Pa. 


Bridge Bearing Pads 


BRIDGE ENGINEERS AND CONSTRUCTION 
companies can now obtain neoprene 
bearing pads made to a new formula 
Placed between the bridge’s abutments 
and girders, they will accommodate ex- 
pansion, contraction, and rotary move- 
ments without shifting because of their 
ability to deflect in shear. High tensile 
strength, minimum compression set and 
hardness stability characterize this mate- 
rial, which is also highly resistant to the 
effects of sunlight and weather. The cost 
is approximately 25% of conventional 
bearing assemblies. Hamilton Rubber 
Manufacturing Corp., CE-11, Trenton 3, 
N. J. 


Galvanized Floor Clips 


DESIGNED TO LAY FLOORING in large din- 
ing rooms, dance halls, schools, and com- 
mercial buildings, the new galvanized 
steel clip is made with perforated, em- 
bossed tabs that are imbedded in the 
moist concrete floor deck and include 
fold-down tabs designed to be bent up- 
right and accommodate “sleepers,” which 
are then leveled up and nailed to the 
clips through prepunched holes in the 
protruding tabs. 

Since tabs are set in moist concrete as 
the first step in the floor laying opera- 
tion, corrosion of the metal is a critical 
factor of service life. The manufacturer 
selected galvanized steel because of 
zine’s inherent resistance to corrosion— 
protection that works both mechanically 
and electrochemically. Thus floors of su- 
perior service qualities can be laid with 
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great economy—floors that are perfectly 
rigid, with problems of buckling, warping 
and dry rot virtually eliminated. The 
clips are .040-in. thick by 1-in. wide to 
accommodate 2-in., 3-in., and 4-in. wood 
sleepers and are made from 20-gage 1- 
in. wide steel cores galvanized by the con- 
tinuous hot dip process. 

Bull Dog Floor Clip Co., Div. of New 
Monarch Machine & Stamping Co., CE-11, 
406 S.W. Ninth St., Des Moines 9, Iowa. 


Throttling Valve 


A NEW LARGE, HIGH pressure throttling 
valve for general industrial and chemical 
use is now being manufactured. 

This metering valve has many features 
which make it ideal for accurate fluid or 
gas control. Outside threads give corro- 
sion resistance and the stem may be 
locked at any setting. A pointer and 
calibration plate indicate the amount of 
orifice opening. A tapered throat gives a 
venturi tube effect with excellent flow 
characteristics. 

Available in ASA or API flanged o1 
threaded connections, this valve is made 


Ideal for Fluid 
or Gas Control 


in carbon steel, stainless steel, bronze or 
aluminum. It is manufactured in sizes 
1 in. to 6 in. and in pressure ratings to 
10,000 psi in all sizes. 

Several interchangeable tips are manu- 
factured: conical, micro tip (which gives 
equal changes of orifice area for equal 
stem travel), thermo tip (which has an 
internal heating element in the tip), and 
extra-hard metal tips for special abrasion 
resistance. Fixed diameter chokes are 
available in all sizes. Automatic actuation 
by hydraulic or air pressure is available 
on all valves. Shaffer Tool Works, CE-11, 
209 S. Pomona, Brea, Calif. 
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STRUCTURAL 


GANTRY CRANES 
FABRICATION 


HOISTS 


BRIDGE CRANES 


POWERHOUSE 
STRUCTURES 


INTAKE GATES 


PIT LINERS 


TRASHRACKS & 
TRASH RAKES 


BUTTERFLY 
VALVES 


SPIRAL CASES . 


CONDUITS, LINERS 
AND PENSTOCKS 


DRAFT TUBE 
GATES 


DRAFT TUBES 


IN THE EAST 
Plants—Adsco Division, 20 Milburn St., Buffalo 


12, N.Y.; Yuba Heat Transfer Division, Hones- 
dale, Pa.; Sales Office—530 Fifth Ave., New York. 


Your investigation will prove how Yuba’s ability to design, fabri- 
cate, machine and erect anywhere in the world is backed by decades 
of: experience, know-how of skilled personnel, and complete pro- 
duction facilities. 
From forebay to tailrace—from design to erection, Yuba handles IN THE WEST 

the complete job as a package responsibility. This relieves both user Plants—Yuba Manufacturing Division, Benicia, 
and contractor of the need for coordinating production, delivery Calif.; Judson Pacific-Murphy Corp., Emery- 
and installation. Ask for Bulletin No. HY-51, describing Yuba’s ville, Calif.; Sales Office—520 Balfour Bldg., San 
hydroelectric equipment and services, or ask for sales engineer to call. Francisco. 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Yuba designs and builds a wide range of equipment for engineered construction: 


Piants and Sales Offices 


NATIONWIDE 
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EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Bronze Alloy 


COMBINING BOTH HIGH YIELD strengt! 
ind high ultimate tensile strength even 
it elevated temperatures, this corrosion 

resistant nickel-silicon-bronze alloy is age 
kr and hardened and is available In cold 


forming, and hard tempers. Silme Bronze 


1 Double Lock 
Knobs Close 
5-inch Long 
Collet For rac 
360-Degree complicated cold) working. Subsequent 
Grip On Leg 3 ie hardening gives the final high 


Extension : : strength, hardness, and conductivity. to 


in the cold forming (solution annealed 
ind drawn) temper permits easy material 


low for fabrication involving severe or 


the nickel-silicon-bronze allov. It wall not 


iwe-harden spontaneously t storage 


chased in the hard temper, the 
bronze can be machined given mod- 
erate cold working without further treat- 


Shipping ment. It gives extremely good chip 


. breakage and accurate detail when ma- 

Wt 10 Ibs Th alloy has about five times 

PRICE 4 r VS pl t used for high strength 
high corrosion appheations; it free 

from silicon segregation, with its result- 

int planes of weakness, which is common 

to high-silicon bronzes; and it has uni- 


form distribution of strength and hard- 
ness through its entire cross section, 
with identical properties for the whol 
range of sizes. Chase Brass & Copper Co., 
CE-I1, 1949 Rodney St., Waterbury 20, 
Conn. 


Drafting Medium 


\ TEAR-PROOF DRAFTING medium of un- 
equalled permanence with unique draft- 
ing qualities has been announced. Ac- 
cording to exhaustive laboratory tests 
the Ageproof Film withstands usage that 
would destroy anv other drafting media 
tepeated erasures, folding and handling 
have virtually no effect on the drafting 
surface 

Made from an inert Dupont Myla 
base, the material has a tensile strength 
for Repairing, of 20,000. psi, tensile modulus of 550,000 

: psi and a flex-life of 20,000 cycles. It is 
Constructing, completely fungus-resistant, impervious 
Lining: to perspiration, water and soft drink 
* Reservoirs * Dams spots. 
* Filter Plants * Tanks The transparent, fiber-free structure in- 
* Sewage Disposal Plants sures extra sharp and legible reproduc- 
* Stadiums * Bridges | tion with just the right amount of trans- 
* Sea Walls * Swimming Pools parency for visual comfort on the draft- 
Write for more : ing board and maximum contrast for 
information, reproduction. 
including 48 The film is also available with diazo 
page “Gunite and photo-type sensitized surfaces, thus 
booklet. ; 
providing an efficient and economical 
FLORENCE, ALA. way of obtaining print copies with all the 
1555 Helton Street amazing properties of Ageproof Film. 
Dept. CE-11, Eugene Dietzgen Co., CE- 
30 W. Washington 11, 2425 N. Sheffield Avenue, Chicago, 
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Twin lines of 120-inch precast Hi-Hed Reinforced Concrete Pipe installed 
to support 13 feet of backfill and a Cooper E 60 railroad loading. Union 
Carbide Chemicals Company was thus able to utilize two additional 
acres of valuable land at its South Charleston, West Virginia Plant. 


Hi-Hed Reinforced Concrete Pipe will support as much as three times 
the field load of equivalent round pipe. 


The elliptical shape of Hi-Hed Pipe results 
in self-cleansing velocity at low flow. 


e Smooth precast concrete assures maximum capacity at high flow. 
High density minimizes abrasion. 


Investigate the other time-saving, money-saving 
benefits of Hi-Hed Pipe. 


Full range of sizes in equivalents of round pipe diameters 18” through 144”. 


AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 
GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 
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1. Provide lowest unit of moisture loss 
2. Meet official specifications for each particular type 
3. Sprayed or painted on vertical surfaces, they will “stay put” 
4. Save time, labor, material 
5. Will not cake in the drum 
6. Guaranteed uniform quality and results 


Servicised White Pigmented Curing Compound provides a film 

or membrane capable of reflecting heat. It is widely used in 

areas where atmospheric temperatures exceed 80°F., and prop- 

erly applied, will reduce concrete temperatures approximately 
15°F. Excessively high temperatures during the early hardening period 
tend to jeopardize setting of concrete and reduces its final strength. High 
quality inert pigments added to the basic compound also prevent too thin 
or uneven coverage, as improper application is readily seen. Used on all 
U. S. Engineers work. 


Servicised Clear Curing Compounds are available in both Wax- 

Resin and Resin Base Types. Only pure synthetic resins are 

used with carefully controlled proportions of oils and waxes, 

etc., in a petroleum solvent to insure a clear, impermeable 
membrane. Both types can be supplied with a fugitive dye which mate- 
rially assists in securing proper coverage, and which disappears after ap- 
plication. 


WAX-RESIN BASE. A general purpose compound, usually used on mass concrete, 
pavements. Has excellent water retention properties, allowing 
slow curing of the concrete which eliminates checking. Dries 
rapidly and forms a film of uniform texture. 


RESIN BASE. Recommended for buildings, offices, architectural concrete, etc. The 
pure resins, oils and other ingredients present a clear film 
which does not materially alter the appearance of concrete and 
it permits early application of adhesives, paint, etc. 


Servicised Air Entraining Agent is a highly active, homoge- 
nous and clear solution. A relatively small quantity produces 
maximum air dispersion, yet it is not so critical as to create 
wide fluctuations in the amount of entrained air should slight 
variations in the amount used occur. It will not settle out in storage or 
gum the dispenser, and its action is not jeopardized by the presence of 
Calcium Chloride. Servicised Air Entraining Agent meets all official speci- 
fications, comes ready to use and requires no additional ingredients or 
treatment before being used. Available in 5 gallon and 55 gallon drums. 


Write for special circulars on Curing Compounds 
and Air Entraining Agent 


SERVICISED PRODUCTS 


CORPORATION. 
6051 WEST 65th STREET © CHICAGO 38, ILLINOIS 
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Thrust Boring Machine 


PowrreD BY A 50-hp gasoline engine, 
iis machine consists of a rotary cutting 
head, driven by a cutter bar and a spiral 
conveyor which carries the earth dis- 
placed at the “face” back through the 
lining and deposits it behind the ma- 
chine. The cutting head operates immedi- 
ately in front of the leading edge of the 
culvert liner tube, which is drawn for- 
ward as the cutter removes the soil by a 
winch geared to synchronize earth re- 
moval and linear advance. The machine 
is saddle mounted on the culvert liner 
and secured to it by twin girths. As the 
cutter head bores into the earth, the 
winch pulls the liner into the cavity 
which has been formed. As a result of 
this system of close and progressive lin- 
ing, there is no possibility of subsidence. 

The boring capacity is from 24 to 42- 
in. in 2-in. stages, and the normal limit 
for a length of culvert is 200-ft, accord- 
ing to the diameter of pipe and type of 
ground. It can bore through any sub- 
stance but solid rock, and can handle 
boulders smaller than the internal di- 
ameter of the pipe. The rate of boring 
depends on the type of substance encoun- 
tered but, in favorable conditions, a prog- 
ress rate of one foot per 2 to 3-min is 
normal. Costain-John Brown Ltd., CE-11, 
73 8. Audley St., London W. 1., England. 


Structural Fiberglass Tubing 


ALREADY UTILIZED IN THE design of fi- 
berglass highway structures, antenna 
masts for land and maritime use, utility 
poles and a variety of conventional prod- 
ucts, the new, structural fiberglass tubing 
is produced in a number of types, diam- 
eters and lengths. Incorporating fiberglass 
and petroleum resins by use of a process 
developed by the company’s engineers, 
the tubing is impervious to soil chemi- 
cals, weathering and extremes of temper- 
ature and light. Couplings and fittings, 
made of pressure-laminated fiberglass, 
have also been developed for use with it. 
Gar Wood Industries, Inc., CE-11, Gar- 
wood Sq., Wayne, Mich. 


Corrugated Metal Pipe 


THERE IS A SIZE, gage, shape and type 
of pipe for practically every drainage 
need, the manufacturer states, Plain gal- 
vanized is used for normal service; 
Paved-Invert combats erosive flow; and 
Asbestos-Bonded is employed for severe 
corrosive service. The advantages of this 
pipe include flexible corrugated strength, 
durability, long, lightweight lengths, 
strong, positive joints, and simple, quick 
installation. Armco Drainage & Metal 
Products, Inc., CE-11, 703 Curtis St., 
Middletown, Ohio. 
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Ten-ton Blaw-Knox bridge deck form moves on traveler to new position. Steel chains for fir gates are cast integrally 
with girders. Old River Control Project is a $47 million job designed to preserve Mississippi's flow into its lower basin. 


Blaw-Knox steel forms cut costs, 
simplify concreting operations 
on Old River Control Project 


Blaw-Knox multi-purpose bridge deck forms used in 
the construction of the Overbank Control Structure 
on the Old River Control Project near Simmesport, 
Louisiana amortized their cost for F&C Engineering 
Company, prime contractors on the huge project, 
less than three-quarters of the way through the job. 

A three man crew strips and moves the form into 
position in less than a day. Six additional men align 
the form and position girder and curb forms which 
are fabricated on the ground and raised by crane. To 


BLAWANOX 
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date, F&C has averaged one pour every third day. 

With this kind of performance, it is easy to see 
why F&C expects to complete concreting ahead of 
schedule, at the same time cut job costs. The number 
of skilled carpenters is greatly reduced, along with 
material requirements. In your next concrete project, 
whatever its nature, call in the Blaw-Knox Steel 
Forms Consultation Service to help in planning for 
more efficient forming, lower costs, better job profits. 
There’s no obligation, of course. 


BLAW-KNOX COMPANY 


Blaw-Knox Equipment Division 
Pittsburgh 38, Pennsylvania 
STerling 1-2700 
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Tournapull 


HorSEPOWER HAS BEEN INCREASED to 335 
and capacity has been boosted to 2l-yd 
struck and 28-vd heaped on the Model 
B Tournapull. The standard engine is a 
Cummins six-cylinder, four-cycle 
with a high volume, high efficiency turbo- 
charger... The combination of this turbo- 
charger and a newly de signed 

precision flow fuel pump provide 
the engine with superior acceleration 
characteristics. 

The increase is reflected in 
higher speeds. The Model B with stand- 
ard step gear transmission is now capable 
up to 20.7 mph 
top speed has been 


die Se ] 


ground 


power 


range spe¢ ds 


of low 
while in high range, 
increased to 30.1 mph. 

An increase in horsepower is also an- 
nounced for the optional G.M. Detroit 
Diesel six-cylinder, two-cycle engine 
which is available in the Model B. Ac- 
cording to the engineers, this engine, a 
325-hp unit, “breathes easier” than the 
two-cycle one which was previously 
available for the “B”. To provide this 
improved “breathing” the size of intake 
ports in cylinder linings have been sub- 
stantially enlarged and the number of 
exhaust valves increased from 2 to 4 per 
evlinder. 


(continued) 


Power Increase 

struck capacity of the 
2 cu yd (from 19.1 to 
only 


Boosting the 
scraper by nearly 
21) was accomplished by making 
minor modifications, which in no way dis- 
turb the easy loading characteristics for 
which the design has become noted. 
LeTourneau-Westinghouse Co., CE-11, 


2301 N. E. Adams St., Peoria, Ill. 


Water Reducing Agent 


\ NEW CONCRETE WATER REDUCING agent 
that water reduction, 
higher dis- 


gives maximum 
strengths and 
all types of mixes has 
This concrete additive, 


Agent), gives 


better cement 
hee n 
PDA 
field 


persion in 
develope d. 
(Protex Dispersing 


ASSURED SELF-LUBRICATING SECURITY 


WITH LUBRITE’ 


, BEARING 


Boking Ovens & High 


Temp Equipment 


Chemical & Refinery Paper, Food 


Processing Plonts 


Moterals Hondiing Equipment 
& Conveyor Systems 


Lubrite self-lubricating bearings offer great versa- 


tility in hundreds of fields where dependability 
and superior performance are of,prime importance. 


Lubrite Bearings, with clean, permanent. 
maintenance-free self-lubrication are designed 
to withstand severe loadings. temperature ex- 
tremes, submersion, corrosion and other adverse 
conditions. 


Lubrite may be just the bearing you need in 
your designs to obtain better results. 


Consult our Engineering Department 
application. No obligation. 


en your 


& Textile Mochinery 


Overposses 
St 


Hydro Elect: « Gote Bearings 
ond Accessory Equipment 


Rubber 
Send for this free 20-page 
Lubrite Manual No. 55—it 
contains complete informa- 
tion, technical data and 
specifications about  Lu- 
brite Self-Lubricating Ex- 
pansion Plates and Bush- 
ings. Write today! 


Available soon — New Manual No. 56 
with complete technical information about 
LUBRITE SELF-LUBRICATING BUSHINGS, 
BEARINGS & WASHERS. 


Write for your copy. 


LUBRITE DIVISION 


MERRIMAN_ 8B 


193 AMORY STREET, BOSTON 30, 


ROS INC 


MASSACHUSETTS 


November 1958 


proven economy in all phases of concret 
placement while meeting rigid govern- 
ment specifications. Over 100,000-cu yd 
with PDA were recently 
placed by Harrison Engineering on their 
US. Naval (Buckley) Air Force project 
in Denver, Colorado with completely 
satisfactory results reported. Specifica- 
tions requiring flexural strengths of 600- 
lb in 28 days and a minimum of 7 sacks 
per cu yd were changed to permit a lower 
content; providing a water re- 
ducing initial retarder was used and the 
identical end results were obtained, Con- 
crete was placed with 6 sacks per cu yd 
ind 14-lb of PDA per sack which pei- 
mitted a 20% reduction in the unit water 
content. This mixture gave flexural 
strengths of over the required 600-lb and 
achieved this in only 14 days. Autolene 
Lubricants Company, CE-11, Denver, 
Colo. 


of concrete 


cement 


Electronic Computing Service 


So THAT ENGINEERS CAN have the speed 


ind economy of today’s electronic com- 
puters without having to install equip- 
designed to 


prob- 


nation-wide 
and 
a low -cost 


service 
development 
hourly or 


ment, a 
help on design 
lems, on job basis, 
has been offered. The 
ind largest independent 
tabulating service bureau, it maintains 
complete facilities, together with the 
services of qualified mathematicians and 
technicians, to provide quality service for 
calculations. A complete 
library of “packaged” programs is avail- 
no extra cost, to give engineers 
¢ xpe- 
types of applications, for 
savings. Typical appli- 
ctronic computing and 
data-processing include survey 
traverse, cut and fill, moment distribu- 
linear programming, 
pipeline analyses, 
problems, curve fitting, 
matrix inversions, analvsis calcula- 
tions, ete. Statistical Tabulating Corp., 
CE-11, 53 W. Jackson Blvd., Chicago 4, 
Ill. 


country’s oldest 
punched-card 


fast, accurate 
ne at 

advantages of the 
rience on many 


ind money 


itions Of this ele 


service 
tion, truss analyses, 
an ilvse 3, 


tion 


network 
transporta 


core 


Concrete Bonding Agent 


THIS PATENTED, JOB-PROVED liquid bond- 
ing agent enables a person to perma- 
nently bond new concrete or cement plas- 
ter, directly to any other structurally 
sound surface, no matter how 

There costly, time-consuming, 
surface preparation, for you just apply 
Weld-Crete, let it dry and pour or trowel 
the new concrete. It has equal bonding 
permanence all climates, all surfaces, and 
all sorts of conditions. When used with 
quick setting cement topping, floors, 
ramps and driveways can be laid one day 
and heavy truck traffic run over them the 
next. Larsen Preducts Corp., CE-11, 
4934 Elm St., Bethesda, Md. 
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THE BRUNTON 
POCKET TRANSIT 


IT’S HANDY... 
weighs only 9 oz.; 234° x 3x 
easy to carry in pocket, on belt, in car. 


IT’S VERSATILE... 
ideal for preliminary and supplementary 
surveying; used as a compass, transit, 
level, plumb, alidade, clinometer. 
Shows direction to 1°; level, slope or 
grade within 1} 


IT’S MADE TO LAST A LIFETIME 
“Over 60,000 Brunton Transits since 1896" 


See your local engineering supply house 
or WRITE FOR CATALOG 


*Brunton is a registered trademark of 


Wn. AINSWORTH & SONS, Inc. 
2151 LAWRENCE ST. DENVER 5, COLORADO 


TIDE GATES 


Figure B-175. Type M-R Gates designed 
especially for application to centrifugal 
pump discharge lines. A rubber seating 
ring is inserted in the seat to absorb the 
slap which occurs when pumps stop. A 
flexible bar connection is arranged be- 
tween the hinge links to provide a stop for 
the gate shutter to prevent the outer edge 
of the shutter from tipping downwardly 
when flow abruptly ceases. Smaller sizes 
of gate are provided with a bumper ar- 
rangement to prevent the shutter being 
forced too widely open when flow starts. 


tsk for Bulletin 738A 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 
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Method for Determining 
Rock Depth 


{ NEW TECHNIQUE For locating rock 
without the necessity for drilling has been 
innounced, Using sound waves in the 
earth produced by an impact on the 
ground the MD-1 Refraction 
determination of 
accuracy of 
deter- 


surface, 
Seismograph 
depth to bedrock with an 
5-10%, or alternatively 
mining whether or not rock exists within 
iny specified depth to 50 ft or more. 
Simple rapid operation offers the civil 
engineer a means for obtaining subsurface 
information with major cost reductions. 
Geophysical Specialties Co., CE-11, 
15409 Robinwood Drive, Hopkins, Minn. 


permits 


permits 


Portable Arbor Press 


THE CAKING CHARACTERISTICS OF pow- 
dered materials can now be determined 
by a 7-lb Arbor Press, which measures 
only 11 inches high 

The new unit features a Mechanical 


Force Gauge with red maximum pointer, 
placed upon the lower platen of a press, 
directly beneath a removable ram. For 
checking powdered materials, a cylindri- 
cal cup is mounted to the gauge; it has 
a removable inner ring which may be 
filled with fertilizers, chemicals, medi- 
cines or other powdered materials. Once 
filled, the ram of the is lowered 
and force is applied to specification. The 
inner ring is then removed, leaving a 
compressed pellet of the desired size. The 
final test load is brought to bear against 
the pellet until it crumbles, thus giving 
exact knowledge of the caking charac- 
teristics of the material under different 
conditions of moisture and temperature. 
W. C. Dillon & Co., Inc., CE-11, 14620 
Keswick St., Van Nuys, Calif. 


press 


Dowel Basket Assemblies 


THESE HEAVY DUTY UNITS, manufac- 
tured in three basic types, are expansion 
joint, impressed contraction joint, and 
sawed contraction joint. 

Available for use with any thickness 
of slab, the Sure-Grip assemblies are 
manufactured to exact specifications; 
sand plates are optional. Special manu- 
facturing methods assure maximum 
strength and accurate alignment of dow- 
els, which remain firmly in place during 
pouring and finishing. 

With the exception of the expansion 
core or impression plate, the units are 
completely assembled at the plant. Be- 
cause they nest easily, the assemblies are 
easier and more economical to ship and 
store. Dayton Sure-Grip & Shore Co., CE- 
11, Kercher St., Miamisburg, Ohio. 
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New Richmond 
Structural 


Concrete Inserts 

With sufficient strength 

and safety for permanent 
fastening to concrete. 


Available in '/,” to 1'/,” 
diam. in strengths to 

65,000 Ibs. in 3,000 

) psi concrete 


The new Richmond Structural Concrete 
Inserts are prefabricated from a special 
design which distributes the bolt stresses 
into the concrete for greater strength than 
any previously known device. Certified 
tests of these units in concrete at 3,000 
p.s.i., verify this claim and permit design 
engineers to approach the problem of 
fastening appurtenances to structural con- 
crete with greater security than has been 
possible in the past. 


$ 
2 
Hanging Uniities Curtain Wall anchoring to ste 
| 
a | |] 
tz | 
Machine Foundatio Curtoin Wall o age to concrete 
} 
1 ms 
Bond 


The new Richmond Ry 
Bulletin on Structural 
Concrete Inserts gives 
you complete informa- ~~. Wea, 
tion about these inserts oh 


and their varied uses. 
Send for it and the 
Richmond Handbook 
showing the full line 
of Tying Devices, An- 
chorages and Acces- 
sories for concrete con- 
struction. Write to: 


JINSIST ON RICHMON 
.... AND BE SURE 
IT'S RICHMOND’ 


SCREW ANCHOR CO., INC. 


816-838 LIBERTY AVE., BROOKLYN 8, N. 
315 SOUTH FOURTH ST 


RICHMOND SCREW ANCHOR CO..INC. 
816-838 Liberty Ave., Brooklyn 8 N. Y. 
or 315 South Fourth St., St. Joseph, Mo. 
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Structural Load Tests 


USING DEEP FORMED STEEL and cellular 
concrete, structural load tests have been 
successfully completed on a lightweight 
fire-resistant roof system. 

Test slabs using Poretherm cellular 
concrete which acts as insulating fill and 
galvanized Corruform and Tufcor which 
serve as the structural deck, were load 
tested to ultimate failure. All of them 
were set up with a two-span condition 
simulating actual roof construction. The 


TRINITY VALLEY 
For All 

Cast Iron | 

Water Works Fittings 


AWWA Standard 
Bell Spigot 
Watermain 
Fittings—2” 
through 36”. 
Ring Tite 
Fittings 

3”’ through 


(continued) 


slabs consisted of Standard Corruform 
with 4-ft spans, 26 gage Tufcor with 6-ft 
spans and 24 gage Tufcor with 8-ft spans, 
each one covered with a 2-in. Poretherm 
fill. 

The results: The Standard Corruform 
slab failed at 7.4 times design load, the 
24 gage Tufcor slab at 5.6 times design 
load, and the 26 gage Tufcor slab sup- 
ported a load of 8.5 times design load at 
which time the test was terminated. All 
slabs were designed for a live load of 40 
lb per sq ft. These tests verify the ac- 


Short Body and 
Mechanical Joint 
Watermain Fittings— 
2” through 20”. 


Fluid-Tite 

Fittings 

through 
12” Class 

150. 


TRINITY VALLEY IRON 
AND STEEL COMPANY 


Phone PE 8-1925 


Fort Worth, Texas 


P. 0. Box 664 
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ceptance of this type of roof construc- 
tion used in commercial and industrial 
buildings. Granco Steel Products Co., CE- 
11, 6506 North Broadway, St. Louis 15, 
Mo. 


Tandem Roller 


A 4-6 TON RETRACTABLE WHEEL roller 
has been added to the tandem line. This 
new unit offers one big distinct advan- 
tage and that is maximum portability 
In three simple steps it is easy to con- 
vert the equipment from working to 
transport position for fast movement 
from job to job. The retractable wheels 
and towing hitch are operated by a power 
hydraulic system. 

The tandem has the exclusive feature 
of a tail-shaft governor, combined with 
a torque converter and water-cooled en- 
gine. Other features include: a foot oper- 
ated dise-type brake located on_ the 
transmission output shaft; variable 
speed steering valve; extra large 34-in 
diameter guide roll; and easily removed 
kingpin housing for replacement. 


Maximum Portability 


Because of the balanced weight de- 
sign, there is only 1,280 lb riding on the 
towing vehicle. From 17 to 21% less 
weight on the hitch results in better tow- 
ing action at higher speeds. There is an 
8-in. verticle adjustment at the hitch for 
level travel. Lock pins, not the hy- 
draulic system, carry the load during 
travel. 

The engineering design provides com- 
plete safety. As hydraulic controls are 
located on the side of the machine, there 
is no need to climb on the deck. Huber- 
Warco Co., CE-11, Marion, Ohio. 


Lift Truck 


THe new 6000-LB capacity fork lift 
truck designed for operating over rough 
terrain and handling high lift operations 
features four-wheel drive, power steer- 
ing, power booster brakes and tilting 
telescopic tower. It is powered by a Her- 
cules Model DD-298 six-cylinder diesel 
engine, which develops 85 hp at 2000 
rpm and has a full reversing shuttle 
transmission. Lull Engineering Co., CE- 
11, 3405 Highway 13, St. Paul 11, Minn. 
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ACKER DUAL-PURPOSE CORE DRILL 
AIDS FEDERAL HIGHWAY PROGRAM 


(continued) 


New Trencher 

THE FEATURES OF THE Model M-2 Ditch 
Witch trencher include a new 8-in. width 
trencher to 30-in. depth, also 6 x 36-in., 
4% x 36-in. and 3 x 48-in. New speed re- 
duction unit with Select-O-Matic shift 
from digging speed to mobile speed pro- 
vides four speeds forward and reverse. 

Among the optional features available 
is a sod cutting attachment which can be 
mounted on the trencher in minutes and 
cuts an 8-in. sod strip at speeds up to 
10-fpm. After trenching and _ backfilling 
sod can be replaced, leaving turf with an 
untouched look. The Charles Machine 
Works Inc., CE-11, 608 Birch St., Perry, 
Oklahoma. 


Mobile Batching Plant 


PropUCING CONCRETE IN AN untested 
area with a batching plant on wheels 
proved the practical way to confirm sales 
forecasts and profit-poter tial before in- 
vesting in a permanent plant. San Ga- 
briel Ready-Mixt, Pasadena, California, 
moved into the Inglewood area with a 
125-cu yd per hour mobile plant on the 
basis of a rush contract for freeway pav- 
ing while anticipating planned airport 
and industrial construction. Within 90 
days, demand had substantially exceeded 
original estimates. Confident that big 
contracts based on quality controlled 
concrete and reliable delivery could be 
secured even against entrenched compe- 
tition, San Gabriel rushed to completion 
the installation of a stationary plant. 
Producing upwards of 125-cu yd per hour, 
this plant has overhead storage for 150 
tons of aggregate in four sizes and sepa- 
rate overhead storage for 450 barrels each 
of two types of cement. Under construc- 
tion is a 260-ft long combination cement 
screw and air slide from a rail siding. 
Six underground hoppers store a total of 
1,000 tons of aggregate. The Noble Com- 
pany, CE-11, 1860 Seventh Street, Oak- 
land, Calif. 


Seamless Concrete Slump Cone 


SLUMP TESTS ON CONCRETE can now be 
performed more efficiently with a new 
seamless Slump Cone made of heavy 
gauge cadmium plated sheet steel. The 
handles and foot clamps are welded in 
position and are also cadmium plated to 
resist. rust. 

The cone is made in form of a fustrum 
of a cone with a 8-in. dia open base and a 
4-in. dia open top; the height is 12 in. 
It is used for measuring the slump of 
Portland Cement Concrete in accordance 
with ASTM Specifications C-39, C-143, 
C-192 and AASHO designations T-22, 
T-119, and T-126. Soiltest, Inc., CE-11, 
4711 W. North Ave., Chicago 39, Il. 
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Acker gives you more for your money 
because the essential accessories that 
you'll want and need are included 
right in the basic models. For instance, 
the dual-purpose rig shown in opera- 
tion on the Penn-Can Highway is 
ready to operate anywhere! It's com- 
pletely self-contained with its own 
power plant, built-in pump, cargo- 
type hoisting winch, full 360° opera- 
ting hydraulic feed head and dozens 
of other useful features. This parti- 
cular derrick equipped rig was 
designed to operate from the trailer, 
or slid-off and used on its skid base. 


If you have a drilling or soil sampling 
problem write us today. There’s no 
obligation. Or, if you want informa- 
tion and prices on the equipment 
featured in this ad, write for Bulletin 


30 CE. 


Do you have the latest Acker Drill 
Supplies Catalog 58? If you drill, 
you'll want Acker Catalog 58. It’s 
free for the asking! 


ACKER DRILL CO., Inc. 


P.0. BOX 830 ¢ SCRANTON, PA. 


Over 40 years of experience manufacturing a complete line 
of diamond and shot core drills, accessories and equipment 


SELF-LEVELING 
F/S LEVEL 


Model 5173 
Automation Cuts Costs 


Once a bull's eye bubble is just 
roughly centered, the suspended 
leveling unit keeps automatically 
the line of sight within 2 seconds 
from the true horizontal. The instru- 
ment can be set up 3 times faster 
than an ordinary level, and has no 
sensitive vial requiring adjustments 
for temperature. 


© Periscopic Telescope, ctd. optics 
® Erect images, 24X magnification 
@ Accuracy up to 0.025 ft. per mile 
@ Micrometer reading to .0002 ft. 
® Servicing by factory specialists 


F/S offers a complete line of high 
quality engineering instruments. 
Ask your nearest dealer or write 


today for detailed literature. 


FILOTECNICA 


SALMOIRAGHI, INC. /- 


41-14 24th St. LLC. 1, N. Y. 


DEALERS’ INQUIRIES INVITED 


F/S DISTRIBUTORS: The A. Lietz Co., San Francisco and Los Angeles, Calif —National 


Blue Print Co., Chicago, Ill—Watts Instruments, Columbus, Ohio 


—Geo. F. Muth Co., Inc., 


Wash., D. C.— CANADA: Instruments 1951 Ltd., Ottawa, Toronto, Regina, Montreal. 
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Power Roof Ventilator Designs 


To BETTER CONFORM WITH climatic con- 
and architectural re quirements 
power ventilator 
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Process 


Cement mortar lining is 
applied uniformly by 
centrifugal 


Infinite choice of loads 

Load applied instantly without shock 

Capacities from 750 Ibs. to 10,000 Ibs. 

Simplified controls—one man operation 

Air operated—no dead weights 

Compact... light weight . 
For information about the Conbel and other modern K-W 
soil testing equipment for triaxial, unconfined com- 
pression, and direct shear testing... 

Write for Bulletin 50-A 


TINIUS OLSEN TESTING MACHINE CO. 


Willow Grove, Pa. 
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+ Pipe Wrap 


2170 Easton Road 
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Centrifugally rotating head of 
Spunline applicator provides 
uninterrupted continuity 


in Plant 


of Old Wrapping 


developed Spunline 

a combination of the 
world us Tate and 
centrifugal processes... is now 
available for cement mortar 
lining of 6” to 16” diameter 
pipes “in place?’ Permits 
application of thinner lining 
with closer tolerance... permits 
lining past smaller openings 
and corporation stops... 
through many be nds and 
certain fittings. Particularly 
advantageous with cast iron 
restores flow 
protects 
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Spunline”’ Process 
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PROVEN IN THE FIELD... 
WHERE PERFORMANCE COUNTS 


Watts Microptic Engineers’ Levels ore tops with fore- 
most construction engineers throughout the country. 
Here is precision performance, time-saving perform- 
once, dependable performance in all climates and 
terrain. For full information on the complete line of 
Watts Microptic Engineers’ Levels see your nearby 
Dietzgen Dealer. Made by Hilger & Watts, Ltd., Lon- 
don, sold and serviced in the United States by the 
Eugene Dietzgen Co. 


EUGENE DIETZGEN CO. 


Chicago New York San Francisco New Orleans 
Los Angeles - Pittsburgh +» Washington Philadelphia 
Milwaukee + Seattle Denver Kansas City + Cincinnati 


Dealers in All Principal Cities 


 DIETZGEN 


The World's Finest 
Low-Cost 
Precision Testers 


For 


CYLINDERS 
CUBES 
BLOCKS 
BEAMS 
PIPE 


ESTER 
iF IT'S A CONCRETE T 
YOU NEED-GET IN TOUCH WITH 


FORNEY'S, Inc. 


TESTER DIVISION 
P.0.BOX 310 . NEW CASTLE, PA. 
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(continued) 


Lightweight Dump Body 


CALLED THE 
weight dump body mad 
truck 
12 gauge steel. 

Drivers are able to maneuver this com- 
act unit easily, load quickly, and dump 
material exactly where it is needed. Pow- 
erful 8-ton lift capacity is provided by a 
twin head lift high 
viding double stability, 
lift power. The hoist has a 
and thus 
on the truck frame. It is driven by power 
the 


power is ay 


TWIN YARD BIRD, this light- 
specially for 
constructed of 


one-ton chassis is 
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strength, and 
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The of the 
allows stability with less 
hoist weight. As a the truck can 
carry more payload on every trip 
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8-Ton Lift Capacity 


double tail gates, with full duty 
hardware. Crossmembers and_ structural 
longitudinals in the f full sup- 


area. Gussets are 


acting 
ime Qive 
entire floor 
provided for additional planking or steel 
Anthony Company, CE-11, 


port to the 


boards 
Streator, II. 


side 


Large Brick Chimney 


APPEARING AS PART OF the sky line of 
Pittsburgh, Pa., at the new sewage treat- 
ment plant of the Allegheny County 
Sanitary Authority, is a 300-ft blue glazed 
brick chimney. It is the first one of this 
size to be built of a solid color in the 
United States. Having already reached 
a height 130 ft, it is being raised skyward 
at a rate of 4 ft per day. 

The 34-in. thick chimney walls are 
made up of 5 rings of brick. The special 
blue face bricks are laid in a blue-tinted 
mortar with back-up materials consisting 
of buff brick made of refractory clay and 
regular cement mortar. The outside di- 
ameter of the 300-ft chimney is 33 ft 8 in. 
at the bottom tapering to 18 ft at the top. 
The Rust Engineering Co., CE-11, 930 
Fort Duquesne Blvd., Pittsburgh 22, Pa. 
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In the field of 
HYDRAULIC DREDGING 


GAHAGAN 


a leading name for over 50 years 


Gahagan Dredging Corporation, 
90 Broad Street, New York 4, N.Y. 
Write, wire, or phone Whitehall 
3-2558. Cable ‘’Walgahagan”. 


speed-up concrete forming 


EFCO Steel Forms used on Brandeis University 
Library to save time, labor, material. Forms 
quickly lock together with a simple twist of 
a clamp. Easily aligned. Lifetime steel faces. 
Low original cost. Free form erection draw- 
ings for each project. 


OTHER FORMS ON A RENTAL BASIS 


Economy Forms Corp. 
Box 128-G, H. P. Station 
Des Moines, lowa 


Please send catalog on EFCO 
Steel Forms, and address of nearest sales of- 
fice (there are 24 coast-to-coast). 


Name 


Firm name __ 
Street address 


State 


City__ 
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assistant 


ENGINEER 


available 


His name is STANPAT, and though he is 
not human he can swallow up your tedious 
re-drawing and re-lettering of standard and 
repetitive blueprint items for 24 hours a 
day If need be—without tiring. STANPAT 
is the remarkable tri-acetate sheet that is 
pre-printed with your specification and re- 
vision boxes, standard symbols, sub-assem- 
blies, components and cross-sections . . . 
with adhesive front or back, waiting to be 
pressed into position in 15 seconds! Repro- 
ductions ore unusually crisp and clear, guar- 
anteed not to wrinkle, dry out or come off. 
STANPAT saves hundreds of hours in draft- 
ing time and money, allowing the engineer 
more time for creative work. 


Already employed in numerous firms, 
STANPAT can go to work for you, too! Send 
us your drawing detcils now for quotation 
dnd free sample, no obligation. 


PEEL the tri-acetate 
adhesive from its 
backing. 


PLACE the tri-acetate in posi- 
fon on the tracing. 


_STANPAT CO., Whitestone 57, ¥., US. A. 
Phone: Flushing 9-1693-1611 


| Please quote on enclosed samples. 
Kindly send me STANPAT literature ana 


somples. Dept. 62 | 
Nome. 


| Title. = aia | 
L 


ra y 
Addres | 
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Literature Available 


TecHNicaL Surveys—A four-page bro- 
chure on technical surveys and their im- 
portance in any sound product develop- 
ment program has been published. De- 
fining the technical survey as the organ- 
ized process of obtaining pertinent prod- 
uct data on user requirements, applica- 
tions, competitive products and market 
conditions, it discusses six actual types 
of these surveys: technical-economic 
studies, analysis of production data, fes- 
sibility studies, product diversification 
surveys, new use-requirements, and merg- 
er studies. Designers for Industry, CE-11, 
4241 Fulton Parkway, Cleveland 9, Ohio. 


GrapH-A-PLAN—Five new catalogs on 
the Graph-A-Plan system, which also 
serve as instruction manuals for making 
a wide selection of charts and layouts 
have been released. Entitled Statistical 
Charting, Office Layouts, Plant Lavouts, 
Organization Charts, and Process & Flow 
Charts, each manual includes a brief de- 
scription of the system, detailed instruc- 
tions for layout and charting, and a list of 
materials available. Labelon Tape Co., 
Inc., CE-11, 450 Atlantic Ave., Roches- 
ter 9, N. Y. 


FIBeERGLAS INSULATIONS—In 12 pages and 
by photos, tables, sketches, and a graph 
the publication, “Fiberglas Insulations 
for Industrial & Commercial Metal 
Buildings,” illustrates and describes the 
use of Fiberglas flexible and rigid metal 
building insulations. Discussed are factors 
such as heat losses and condensation and 
accessory materials for metal buildings, 
such as reinforced plastic paneling, ceiling 
board, accoustical tile, and perimeter and 
pipe and duct insulation. Owens-Corning 
Fiberglas Corp., CE-11, Toledo 1, Ohio. 


Rotary ArrLock Frepers—A new 12-pagi 
technical manual P-58, explains how to 
select a rotary airlock feeder: what it is; 
what it does; and where it is used. Also 
included are detailed descriptions of 27 
different airlocks for standard duty, heavy 
duty, a blow-thru applications, as well as 
specifications and dimensional drawings 
which can be used by engineers for layv- 
out purposes. Prater Pulverizer Co., CE- 
11, 1515 South 55th Court, Chicago 50, 
Ill. 


Tusinc—A_ four-page, 
two-color bulletin describing a new line of 
improved “Rockrite” tubing for use in 
hydraulic equipment has been released. 
Some of the production short-cuts pos- 
sible with the tubing are described as 
elimination of boring and honing, a re- 
work of interior parts, and damage to 
packing. The brochure also contains tables 
of tolerances, eccentricity, straightness 
and mechanical properties for the assist- 
ance of designers, engineering staffs and 
purchasing agents. Tube Reducing Corp., 
CE-11, P. O. Box 959, Wallington, N. J. 


HINDER 
TRAFFIC 


LD heavy cast iron drain- 

grates, averaging at best 
40% clear opening, often fail to 
carry off rain water fast enough 
during heavy downpours, result- 
ing in flooded highways—partic- 
ularly at underpasses. Also, 
cracked draingrates must be re- 
placed. 


With open steel mesh drain- 
grates, larger clear openings re- 
duce the likelihood of flooded 
highways considerably. 
Irving ‘‘Dryway"' Draingrates are 
75% open for greater drainage 
and are made of steel bars on 
edge, not subject to cracking. 


Available in three basic designs: 


Riveted 


Pressure- 
Locked 


Write for brochure on ‘‘Dryway” Draingrates 
Self-maintaining, Lightweght, Economical, Safe 


IRVING SUBWAY GRATING CO., Inc. 


Originators of the Grating Industry 


Offices and Plants at 
5008 27th St., LONG ISLAND CITY 1, N. Y. 
1808 10th St., OAKLAND 23, CALIFORNIA 
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GIVES YOU 


© EARLY FLOOR FINISHING 
EARLY STRENGTH 


Sikacrete Accelerating Densifiet 
causes early set and quick strength 
development in both concrete and 
mortar ~~ thus saving many costly 
hours of overtime finishing. 


Sikacrete is a liquid admixture 
which enables you to place high 
quality concrete floors —— despite 
cold weather, 


Moreover, Sikacrete gives vou 
these big advantages: greater den- 
sity, hard 
increased ultimate strength and 
reduced cracking. For complete in- 
formation, write for Bulletin SI-57. 


SIKA CHEMICAL 
CORPORATION 


PASSAIC, NEW JERSEY 


DISTRICT OFFICES: ATLANTA © BOSTON © CHICAGO « 
DALLAS® DETROIT © NEW ORLEANS © PHILADELPHIA 
PITTSBURGH ® SALT LAKE CITY WASHINGTON-DEALERS 

IN PRINCIPAL CITIES—AFFILIATES AROUND THE WORLD 


CIVIL ENGINEERING + 


non-dusting surfaces. 


| 


November 1958 


NEW DIVISION: The formation of the 
Nuclear Safety Div. of Bryne Associates, 
Inc. of 50 Broadway, New York City and 
81 So. Bergen Place, Freeport, N. Y., has 
been announced. It will be under the 
direction of Dr. James B. Kelley, former- 
lv consultant to the State of New York 
on atomic energy .. . LIBRARY ES- 
TABLISHED: Catalogs and _ literature 
will be welcome at the technical library 
of The Ralph M. Parsons Co., Dacca, 
East Pakistan. The company has been 
retained by the ICA to design, supervise, 
and furnish the necessary technical as- 
sistance for a water system project which 
includes treating, storage and distribution 
facilities, and waste water collection, 
treatment and disposal for the cities of 
Dacea and Chittagong, East Pakistan... 
RETIREMENT ANNOUNCED: The 
Board of Directors of the Lehigh Portland 
Cement Co. has acceded to the request of 
Mr. C. Glenn Browning, Executive Vice 
President, Sales, for early retirement 
after 37 years of service, to become effec- 
tiv December 31, 1958. He will continue 
to serve as a Director of the company... 
DISTRIBUTORS APPOINTED: A sup- 
plier of metal to appliance and office 
equipment industries in the east and mid- 
west, Hynes Steel Products Co. has been 
appointed a general line industrial dis- 
tributor for Reynolds Metals Co... . 
Owens-Corning Fiberglas Corp. has be- 
come a distributor of Fiberglas Perma- 
drain gutter and downspout systems, 
manufactured by Permanent Products, 
Inc., St. Paul, Minn. . . . PLANT MOD- 
ERNIZATION: General Electric Co. 
plans to spend $47 million during the next 
five years to modernize its plants in Pitts- 
field, Mass. . . . COMPANY FORMED: 
The John Ulrich Co. has been formed to 
produce auxiliary equipment for Cater- 
pillar machines, according to an an- 
nouncement by John J. Ulrich, President 
of the new firm .. . AWARDED CON- 
TRACT: Atlas Copco has been awarded 
a contract to supply all the air com- 
pressors, rock drills and other pneumatic 
equipment which will be used in driving 
the Italian side of a major highway tunnel 
linking Italy and France through the 
15,771-ft high Mont Blanc in the Alps... 
NEW REPRESENTATIVES: Strengthen- 
ing of its sales and service team by ap- 
pointment of new representatives in the 
key market areas of Chicago, Eastern 
Canada, Iowa, Nebraska, the Quad-cities, 
and Denver was disclosed by Sam Hor- 
witz, President of Midcontinent Tube 
Service, Inc., and Midco Valves & Fit- 
tings, Inc., Evanston, Ill... . APPOINT- 
MENTS: C. E. Lamar has been named 
Assistant Sales Manager for Southern 
Pipe & Casing Co., Azusa, Calif., a divi- 
sion of U. S. Industries, Inc. Southern 
Pipe manufactures welded steel pipe for 
water, gas and oil transmission . .. George 
A. Hagerty has been promoted to man- 
ager of the marketing section of the Gen- 
eral Electric Computer Department. 
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You're Not Behind 
4 The Times 
IF You're Behind a 


INSTRUMENT 


Obsolete surveying tools are 
time-consuming, wasteful 

. +. out of step with modern 
construction equipment 
used on your jobs. 


KERN 0s: 


MODERN surveying 
instruments available. Down- 
to-fundamentals, functional 
design ... maximum 
operational efficiency and 
portability ... reliable 
precision results. 


KNOWN THE WORLD OVER 


tor accuracy, speed, 
reliability, economy. 
Minimum set-up time 
© Fast. effortless, simple operation 
© Readings at a glance 
¢ Exceptional clarity and contrast 
of image 
* 


For Full Information Write for Brochure V 554 


PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 
Kern and Only Kern 

Offers You 
The Latest Designs of 


Dr. Henry Wild 


SURVEYING 
EQUIPMENT 


INSTRUMENTS INC. 


120 Grand St., White Plains, N.Y 
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1, Hydraulics, Soil Mechan- 
Engineering Mechanics, 


Journals: Structura 
ics and Foundations, 


Highway, Power. 


1790. Minimum Weight of Frames Under 
Shakedown Loading, by Jacques Heyman. (EM) 
This paper examines the minimum weight design 
of framed structures under both fixed and inde- 
pendently varying loads. A numerical example is 
given, for which the solution is obtained, and the 
results corresponding to the two types of loading 
are compared, 


1791. Effect of End-Fixity on the _ ibration 
of Rods, by D. Burgreen. (EM) A « 
e free vibration of rods witl 
xpressions are derived 
ty to freque and mode of vi 
f negative springs 
the ends of the rod 


brations can be surpressed. 


elasticity. 


h the proper type 


1792. Eccentrically-Loaded, Hinged Steel 
Columns, by R. E. Mason, G. P. Fisher and 
Geo. Winter. (EM) Tests are reported on thirty 
eccentrically and concentrically loaded steel col- 

Failure loads are compared with predic- 
tions by the secant formula and other current 
etl 


1793. Approximate Buckling Loads of Open 
oe by Yu-kweng M. Lin. (EM) A general 


applicable to any boundary 


1794. Dynamic Effect of a Moving Load on a 
Rigid Frame, by R. C. De Hat. (EM) The 
iynamic effect of a distribute vad moving wi 
constant velocity across a rigid is 
scribed in this paper. It is demonstrated that a 
single impact factor is not applicable to all parts 
of the frame. 


1795. The Research Phase of the AASHO 
Road Test, by W. N. Carey, Jr. (HW) In this 
report the principles underlying the experiment 
design for the AASHO Road Test are examined 
along with the basic analyses that will be per- 
formed. The principal dependent variable is de- 
fined and the independent design variables are 
listed. 


1796. The History of Road Tests, by E. A. 
Finney. (HW) This report traces the construction 
of different types of road tests in the United 
States from the latter part of the 18th century 
to the AASHO Road Test now under construc- 
tion in the State of Illinois. 


1797. Creating a Better Understanding of 
Traffic Engineering, by Donald M. McNeil. 
(HW) The increasing use of private motor 
vehicles has necessitated the specialization known 
as Traffic Engineering. This phase of engineering 
deals with the planning of streets, highways, 
abutting lands, and with traffic operation thereon. 


1798. The AASHO Road Test, by W. B. 
McKendrick, Jr. (HW) The AASHO Road Test 
at Ottawa, Illinois is sponsored by the American 
Association of State Highway Officials. This pa- 
per outlines objectives and purposes, administra- 
tive procedures, financing, and progress of the 
construction of the test facility. 


1799. Reinforcement in Continuous Concrete 
Pavements, by Vedat A. Yerlici. (HW) An 
analytical approach to a national design method 
is presented for the reinforcing steel in continu- 
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1806. Sedimentation Studies in the Western 
Gulf States, by Graham W. Renfro and Charlie 
M. Moore. (HY) A summary of the more im- 
portant reservoir sedimentation surveys made by 

by L. D. Childs 2 nnd j. Ww. 1 Tt ct of w tersh 
lescribed. T! t i 

nclud iter retarding 


t 


ous concer lighway pavements. For are 
needed steel area and perimeter 


Jening of cracks in the slab 


paper examine ee 
pavement 


that a greater load « 


1807. Some Experiments with Emergency 

Siphon Spillways, by Warren B. McBirney. 

1801. Urban Transportation Problem: Progress (HY) Two model gns of low head siphon 

Report of the Committee on Urban Transporta- pillways were test perational cl ristics 
tion of the Highway Division. (HW) Citie pe rit f t t phor 


achieve a rational | nce etween essentia 


1808. Synthetic Flood slide iy by Frank- 
lin F. Snyder. (HY) A p 


1802. Needs Studies on a Contianing Basis, 
by R. E. (HW) This 
the necessity oe 
paring cost 
1809. Divining Rods Versus Hydrologic Data 
and Research, by W. B. Langbein. (HY) The 
yr rod a mystical hydrologic decision- 


Transportation Plan- 
iing, by R. I. t 


Creighton. (HW) Sy 


1810. Numerical Solution of Flow Problems 
in Rivers, by E. Isaacson, J. J. Stoker and A. 
Troesch. (HY) New methods for dealing with 
1804. Need cf the Interstate System of — 7 


ways, by G. M. Williams. (HW) Pr ( c I ty and fi ty of Ul thods are eX- 
the Federal-Aid Highway Acts from 1916 t t 


1811. Queuing Theory and Water Storage, 
by W. B. Langbein. (HY) A method for de- 
te of hol lover storage for 

b ased on an 
_ 1805. The Federal Highway Program in New pe ngage ee 
York State, by John W. Johnson. (HW) This Th nid 
examines the efforts of the federal and to general 
of the nation's 
+ A SVT 


expression 


1812. Analysis for Partially Penetrating Sand 
Drains, by E. G. Hart, R. L. Kondner, and 
W. C. Boyer. (SM) A numerical procedure of 
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analysis for partially penetrating sand drains 
has been developed. Possible simplified methods 
of analysis are indicated and laboratory tests 
have been conducted to correlate these methods 
with observed rates of consolidation. 


1813. Grouting Deep Solution Channels Under 
an Earth Fill Dam, by Leland F. Grant and 


Lewis A. Schmidt. (SM) Deep limestone solution 
channels caused leakage under an elliptical earth 
fill dam which forms a pond for log storage at 
Bowaters Southern Paper Corporation's news- 
( lrennessee. The lation 

1 tal g al eakage was @limi 


1814. Digital Computation for Stiffness Ma- 


trix Analysis, by J. S. Archer. (ST) A matrix 
method is described for the static stress and 
ana s of high! 


18 applied to the 


IS15. Numerical Solutions for Interconnected 
Bridge Girders, by Henry Malter. (ST) Two 


numerical methods fe 
er f inte nected 
ered e part 
il € 
and four-g er ructure 


1816. Generalization of the Successive Ap- 
proximations Method, by Panagiotis D. Moliotis. 


ST) This paper presents the theory and the 
et of rig 1 ira € wit e 

re t are considered small un- 
These f na ‘ Dy 
P of ce € I it ex- 


1817. Golden Gate Bridge Vibration Studies, 
by George S. Vincent. (ST) Presented are the 


servations of the movements of the 

Golden Gate Bridge. Correlations with theoretical 
slculations of wave forms i wind tunnel tests 
‘ 1 t e expected of the 


} 


1818. Concrete Beams and Columns With 
Bundled Reinforcement, by N. W. Hanson and 
Hans Reiffenstuhl. (ST) Tests of pairs of large 


with bur 


beams with conventionally spaced 


dled longitudinal rein ent reported. No 
significant difference in behavior or strength was 
f 1 for bundled as compared to spaced rein- 


1819. Matric Formulation of Slope-Deflection 
Equations, by Chu-Kia Wang. (ST) A simple 
and systematic way is outlined so that slope- 
deflection equations may be put in matrie form, 


matically al 


mittance of 50¢ per copy; 


annual rates: Members of ASCE, 
members, $40.00; libraries, $25.00. 


annual subscription rate 


Morocco-grained binding ......... 
Cloth binding 


Paper binding 
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1. Every ASCE member can be registered in two of the Technical Divis 
| papers sponsored by those Divisions. Such registration will be effective 30 days 
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2. In addition to those papers sponsored by s registered, a member 
is entitled to 100 different papers during a fiscal y 

3. Members’ accounts will be charged 25¢ each for additior duplicate copies of a paper and for 
papers in excess of h free allotment 

4. Papers should be ordered by serial number. The member should keep a record of papers 
ordered to avoid unwanted duplication 

5. Non-members of the Society may order copies of Proceedings papers by letter with re- 


members of Student Chapters, 25¢ per copy. 
Standing orders for all Papers in any calendar year may be entered at the following 
$15.00; members of Student Chapters, $15.00; non- 


TRANSACTIONS. Specially selected Proceepincs papers with discuss 
ACTIONS. Annual volumes of Transactions will continue to be avs 


This method will expedite the exact analysis of 
many complex rigid frames under many loading 
conditions, including sideways. 


1820. Deflection of Variable Stiffness Mem- 
hers, by D. G. Fertis and E. C. Zobel. (ST) 


This paper determines deflection of members with 
variable stiffness by selecting a reference value 
and by replacing a member with an equivalent 


I 
ystem having a uniform stiffness. 


1821. Amplification of Stress and Displace- 
ment in Guyed Towers, by Robert S. Rowe. 
(ST) Probler dealing with the amplification 

tress and displacement in guyed towers when 
luded in the analysis 
method for determ- 


changes in geometry are 


are presented. A simplif 

ning the slack stress in the guy and horizontal 
placements due to wind load are also con- 
lered, 


1822. Large Deflection of Elasto-Plastic 
Plates Under Uniform Pressure, by Thein Wah. 
(EM) The differential equation for the deflection 
of an infinitely long plate is well known. In this 

is carried into the plastic range 


and clamped edges. 


paper the analys 


the case oI unilorm 


1823. The Pelton Hydro-Electric Develop- 
ment, by J. M. Mullarkey. (PO) A description 
of the project, of the design of the dam and 

nd of the construction plant and prog- 


el n this paper. 


1824. Computation of the Stability of Slopes, 
by Otto H. Meyer. (SM) This paper develops 


ytical formulas for the solution of problems 
volving the stability of earth slopes and em- 
inkments, and included graphs making it pos- 
e to solve these problems with a minimum 
computations. 


1825. Consolidated C.B.R. Criteria, by R. G. 
Ahlvin. (SM) Flexible pavement design criteria 
as used by the Corps of Engineers are reduced 
te ngle plot and compared with all available 
service-behavior-type data. The data, which in- 
clude test section and documented in-service 
results, are tabulated. 


1826. Progress Report on Glossary of Terms 
and Definitions in Soil Mechanics. (SM) This 
report, prepared by the ASCE Committee on 


G ry of Terms and Definitions in Soil Me- 
presents a compilation of terms, defini- 
ols currently in use in soil me- 


1827. Discussion of Proceedings Paper 1436, 
1437, 1509, 1560, 1562, 1633. (ST) Per Hall, 
lroels Bromdun-Nielsen and H. R. Kivisild 


closure to 1436. Alan M. C. Holmes closure to 
1437. Juergen Plaehn on 1509. Corrections to 
1509. I. M. Nelidov on 1560. Victor R. Bergman 
and N. J. Ryker, Jr. on 1562, A. Kabaila on 
1633. 


1828. Discussion of Proceedings Paper 1309, 
1427, 1428, 1429, 1535, 1537, 1545, 1546, 
1547, 1548, 1549, 1550 1552, 1654, 1655. 
(SM) R. W. Johnson closure to 1309. H. B. 
Seed and C. K, Chan closure to 1427. K. S. Bawa 
closure to 1428. Gunnar M. Brune closure to 1429. 
Lymon C. Reese and Hudson Matlock, John A. 
Focht on 1535. D. C. Pearce corrections to dis- 
cussion 1657. Bruce E. Clark on 1545. Bruce E. 
Clark on 1546. Bruce E. Clark on 1547. Bruce E. 
Clark and L, A. Schmidt, Jr. on 1548. Bruce E. 
Clark on 1549. Bruce E, Clark on 1550. L. A. 
Schmidt, Jr. on 1552. B. P. Warkentin and 
R. N. Y¥. Yong and G. A, Leonards on 1654, 
Alfred C. Scheer, R. N. Y. Yong and P. B. War- 
kentin on 1655, 


1829. Discussion of Proceedings Paper 1372, 
1374, 1626, 1627. (HW) Alfred C. Scheer 
closure to 1372. Joseph Barnett closure to 1374. 
Wilson Davis and Lewis H. Tuthill on 1626. 
Stephen G. Petersen on 1627. 


1830. Discussion of Proceedings Paper 1330, 
1398, 1414, 1420, 1488, 1598. (PO) J. Barry 
Cooke and Arthur G. Strassburger closure to 
1330. E. L. Seeland closure to 1398. Howard A. 
Preston, and Louis E. Rydell closure to 1414. 
Sylvan J. Skinner closure to 1420. R. T. Richards 
closure to 1488. F. C. Rodriguez, Stavros N. 
Nicolaou on 1598. 


1831. Discussion of Proceedings Paper 1390, 
1399, 1496, 1596, 1604, 1706. (EM) H. M. 
Nelson, D. T. Wright and J. W. Dolphin closure 
to 1390. Seng-Lip Lee closure to 1399. Corrections 
to 1496. Corrections to 1596. Keith Jones on 1604. 
Corrections to 1706. 


1832. Discussions of Proceedings Papers 
1197, 1201, 1260, 1264, 1266, 1331, 1345, 
1393, 1395, 1401, 1402, 1403, 1405, 1401- 
1406, 1401 and 1405, 1406. (HY) John L. 
Bogardi on 1197. Closure to 1197. W. G. Whippen 
and G, D. Johnson closure to 1201. Ahmed Shu- 
kry closure to 1260. R. H. Berryhill closure to 
1264. M. B. McPherson and M. H. Karr closure 
to 1266. Walter C. Carey and M. Dean Keller 
closure to 1331. P. K. Kandaswamy and Hunter 
Rouse closure to 1345, F, Paderi on 1345. J. M. 
tobertson and G. L. Calehuff closure to 1393. 
E. Kuiper closure to 1395. J. N. Bradley and 
A. J. Peterka closure to 1401. J. N. Bradley 
and A. J. Peterka closure to 1402. J. N. Bradley 
and A. J. Peterka closure to 1403 J. N. Bradley 
and A, J. Peterka closure to 1406. J. N. Bradley 
and A. J, Peterka closure to 1401-1406. Corrections 
to discussion to 1616. J. N. Bradley and A, J. 
Peterka closure to 1401 and 1405, 


ions and receive auto- 


yns will be included in TRANS- 
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To Members To Non-Members 


$4.00 $18.00 
3.00 17.00 
2.00 16.00 


KEY TO TECHNICAL 
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(CP) 
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(EM) 
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(IR) Irrigation and Drainage 
(PL) 
(PO) 
(SA) 
(SM) 


Air Transport 

City Planning 
Construction 
Engineering Mechanics 


Hydraulics 


Pipeline 

Power 

Sanitary Engineering 

Soil Mechanics and Foundations 
(ST) Structural 

(SU) Surveying and Mapping 
(WW) Waterways and Harbors 
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Listed oo by areas, an cities and names 


EASTERN 


KNOERLE, GRAEF, BENDER & 
ASSOCIATES. INC. 


front 


210N. Calvert St., Baltimore 2, Maryland 
155 North Wacker Dr., Chicago 6, Illinois 


WHITMAN, REQUARDT 

AND ASSOCIATES 
Engineers 

Noter , Highways 

wer Plants and 


fications @ 


1304 St. Pau! Street Baltimore 2, Md. 


MADDOX AND HOPKINS 
Engineers and Surveyors 


rveys 
togrammetry 


ures 


8506 Dixon Ave. Silver Spring, Md. 


CLARKESON ENGINEERING 
COMPANY, INC. 


res, Airports, 
s, Reports, 
Waterfront Facilities 
285 Columbus Avenue, Boston 16, 
Massachusetts, Suite 200, 2000 P Si. 
NW, Washington 1, D. C. 


FAY, THORNDIKE, 
INC. 


_— 
Highwovs 
rts, ‘Br idges, Turnpikes 
Water 
Port and T 
inc 


Boston, Massachusetts 


JACKSON & MORELAND, INC. 
JACKSON & MORELAND 
INTERNATIONAL, INC. 
Engineers and Consultants 


esign Technical Put 
Boston—New York 


METCALF & EDDY 
Engineers 


Investigations Reports 
ision of Constructic 
and Operat 


Management vo 


Supery 


Statler Building Boston 16 


BENJAMIN S. SHEINWALD 
Architectural Consultants 
on 


85 South Street Boston 11, Mass. 


More Members 
of the Society 
are using this Service. 
Is Your Card Here? 


DIVISION ENROLLMENT FORM 


American Society of Civil Engineers 
33 West 39th Street, New York 18, New York 


lam already | 


or 
wish to be enrolled 


Division and receive auto- 
matically the Journal of 
that Division. 


In addition, | wish to be 
enrolled in the 

Division and receive auto- 
matically the Journal of 
that Division. 


(Signature) 


(Please print name) 


(Membership grade) 


PLEASE PRINT MAILING ADDRESS ONLY 


(Number and Street) 


(City) 


The Thompson & Lichtner Co., Inc. 


Civil and industrial Engineers 


Design, Supervision, Testing, 


Office and Laboratory + Brookline, Mass. 


CRANDALL DRY DOCK 
ENGINEERS, INC. 


Railway Dry Docks, Floating Dry 
Basin Dry Docks, Shipyards, 
ri Fa ties 


Investigation, Res Design 


FRANK L. EHASZ 


Consulting Engineers 
hwa ressways, Bridges, 
pment, Airports, 
|, Tunnels, 
Sewerage, Water Supply 
40-29 27th Stree! 
Long Island City 1, N. Y. 


AMMANN & WHITNEY 
Consulting Engineers 
Supervision of 


sways, Buildings, 
s, Airport Facilities 


Avenue, New York 11, N. Y. 


| 724 E. Mason St., Milwaukee 2, Wisc. 


238 Main St. Cambridge 42, Mass. 


GOODKIND & O'DEA 

Consulting Engineers 

Design and Supervision 

Foundations, Structures, Highways 

610 Bloomfield Ave., Bloomfield, N. J. 
1214 Dixwell Avenue, Hamden, Conn. 
325 Spring Street, New York, New York 
7956 Oakton Street, Chicago 31, illinois 


JOSEPH S. WARD 


Consulting Soil and 
Foundation Engineer 


91 Roseland Avenue Caldwell, N. J. 


GREER ENGINEERING 
Associates 
Soils Engineers 


rg all type 


98 Greenwood Avenue, Montclair, N. J. 


EDWARDS AND KELCEY 
Engineers and Consultants 


Highway 


3 William Street, Newark 2, New Jersey 
Boston Salt Lake City New York 


PORTER, URQUHART, 
McCREARY & O'BRIEN 
O. J. Porter & Co. 
Consulting Engineers 
Airports Highways Dams e Structures 
Foundations e Stabilization e Pavements 
415 Frelinghuysen Ave. Newark 5, N. J. 
4201 Sunset Bivd., Los Angeles 29, Cal. 
1421 47th Ave., Sacramento 22, Cal. 
1140 Howard S!. San Francisco 3, Cal. 


LOUIS BERGER & ASSOCIATES 
Consulting Engineers 
Studies Design Supervision 
Expresswoys Airtel 
Structures Foundations 
177 Oakwood Ave., Orange, N. J. 
2nd and Locust Sts. Harrisburg, Penna. 
Baltimore, Md. 


8. K. HOUGH 
Consulting Engineer 
Seil and Foundation Engineering 
Site Investigation, Soll Testing, Design 
Anolysis for Earthworks, Foundations and 
Pavements, Field inspection, Engineering 
Reports, Consultation 


121 E. Seneca St. ithaca, New York 
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ANDREWS & CLARK 


Consulting Engineers 


305 East 63rd Street 


21,.N. Y. 


New Y 


BOGERT AND CHILDS 


Consulting Engineers 


R 
Water 


. 


Highways & Bridges e Airfields 
145 East 32nd St., New York 16, N. Y. 


ALBERTSON & ASSOCIATE 


BOWE, 


75 West Street New York 6, N.Y. 


BLAUVELT ENGINEERING CO. 


Consulting Engineers 


Per 


468 Fourth Ave. New York 16, N. Y. 


BUCK, SEIFERT AND JOST 


Consulting Engineers 


112 East 19th Street, New York 3, N. Y. 


THOMAS CRIMMINS CONTRACTING 
COMPANY 
Established 1848 
y Foundations, 
1 Underpinning 
624 Madison Ave. New York 22, N. Y. 


cer 


FARKAS & BARRON 
Consulting Engineers 
Designs Supervision Reports Highwoys 
Expressways @ Bridges e Housing e Public, 
Commercial justrial Buildings Special 
Structures, Marine Structures @ Airports 
5 Beekman Street, New York 38, N. Y. 
11 Commerce Street, Newark, N. J. 
173 West Madison Street, Chicago, Ulinois 
7 Adelaide Street East, Toronto, Canada 


ond Ir 
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yinage Special Structures, Tunnels, Airports, | 
Bidgs Highways, Foundations | 
| 
Highwoys, Bridg rts, Woter- | 
E gi @ St ra Docks, | Bridg 4 
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Plane and Geode? vo aid M. Ditmars 
A n Charles A, Manganar 
Topographic Maps e Ph Sie, stigat } per r A om Martir 
Highways, Utilities, Str ratory Four nd Pave | 1 Sewage Works e Refuse Dis- 
Engineering Projects | 
Dasiow © Supervision’s Reports supervision er 
Wastes e Refuse Dist 31 Municipal Proj- 
Site Investigations: F tion Analyses for ects trial B jings Reports Plans 
Buildince. Brid pecificat e Supervision of Construc- 
Dans: Pavements: Field tion and Operation e Valuation Laboratory 
tory and Field Testi of Earth. 
work 
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Trait Parkir 
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| 
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Listed areas, memes, cities and names » 


THE 
PARSONS, BRINCKERHOFF ut 
GIBBS & HILL, INC. —_ ma ore , HA FREDERICK SNARE CORPORATION J. G. WHITE ENGINEERING | 
ENGINEERS Engineers Contractors CORPORATION | 
bal Bridges, Highways, Tunnels, Airports, Sub- Harbor Works, Bridges, Power Plants 
tional & Nuclear Power Cenero ways, Harbor Works, Dams, Canals, Traffic, Dams, Docks and Foundations Engineers and Constructors 
é & Distribution Sy Parking and Transportation Reports, Power, | “eI 
“an Fact Industrial Sewerage and New York N. | 80 Broad New York 4, N. Y. 
New York 1,.N. Y. Pennsylvania Station Caracas 
Los Angeles 14, Calif. 510 W. 6th St. 165 Broadway New York 6,N. Y. ‘ . 
Tampa 1, Fla. 608 Tampa St. —-- JOHN M. MUDDEMAN ASSOCIATES | 
Consulting Engineers | 
E. LIONEL PAVLO | D. 8. STEINMAN Stony Brook and Seaford, | 
HARDESTY & HANOVER Consulting Engineer Consulting Engineer Long Island, N. Y. | 
| Design, Supervision, Reports BRIDGES City and Town Planning | 
| Consulting Engineers Bridges, Highways, Expressways ‘ é weap ints General Municipal Engineering 
Marine Structures, Industrial Construction Main Office: P. O. Building 
Public Works, Airports | ports, Strengthening, Advisory Service Stony Brook, N. Y. 
Foundations, Expresswoys and Thruways, 
Ghat Senha Saaden eens 642 Fifth Avenue New York 19,N.Y. | 117 Liberty Street, New York 6, N. Y. LOCKWOOD, KESSLER 
and Reports & BARTLETT, INC. | 
101 Park Avenue, New York 17, N. Y. MALCOLM PIRNIE ENGINEERS TIPPETTS » ABBETT « Engineers Surveyors | 
Malcolm Pirnie Ernest W. Whitlock McCARTHY « STRATTON Civil Engineering Investigations, Reports and 
FREDERIC R. HARRIS, INC. Robert D. Mitchell Carl A. Arenander Engineers 
Consulting Engineers Malcolm Pirnie, Jr. Ports, Harbors, Flood Control Irrigation §— | Getic, Surveys | 
Economic Surveys and Reports MUNICIPAL AND INDUSTRIAL age on | Photogrammetric Engineering and Mapping , 
Engineering Investigations an 4 Reports Water Supply — Water Treatment Subways, Airpo rs, 1 Foundations One Aerial Way New York | 
Design and Supervision of Construction Sewage and Waste Treatment Water Su srage, Reports 
Port and Harbor Facilities Highways, Drainage Sewerage @ Refuse Disposal Design, Supervison, Co snsultation CAPITOL ENGINEERING 
Expressways and Bridges e Power ond 5 West 43rd Street, New York 36, N. Y. CORPORATION 
Industrial Plants e Airport Facilities 62 Wes! 47th Street, New York City Consulting Engineers | 
27 William St. 1915 Tulane Avenue Design and Surveys e Roads and Streets | 
New York 5,N. Y. New Orleans, Lo. THE PITOMETER ASSOCIATES, INC. | Sewer Systems ¢ Water Works | 
ngineers Bridges Turnpikes ¢ Dams } 
HAZEN AND SAWYER Water Waste Surveys 16 Geteduay Executive Offices 
Engineers Trunk Main Surveys | New York 4,.N. Y Ditiche-g, Penneyivente 
Richard Hazen Alfred W. Sowyer Water Distribution Studies — Washington, D. C. Pittsburgh, Pa. | 
Water and Bowling Green 9-9298 Rochester, N. Y. Saigon, Vietnam 


} 
| 

Hydraulic Investigations | 


J Flood Control 


ainage ¢ 
122 East 42nd st. 3333 Book Building 


New York 17, N. Y. Detroit 26, Mich. ALEXANDER POTTER ASSOCIATES 
Consulting Engineers McNARY DAM SYMPOSIUM | 


JOHN J. KASSNER & CO 
Consulting Engineers Woter Works Sewerage, Drainage, Refuse 


Incinerators, Industrial Wastes, FIVE PAPERS which describe the design and con- | 
ity Planning e . . 
struction of McNary Dam on the Columbia River | 


Highways, Bridges, Structures e Sewerage 
and Drainage e Waterfront Constructior 


Desi 50 Church Street New York 7, N. Y. 
have been assembled with their attendant discus- 
6 Church Street New York 6M. ¥. | _ sion and closures in a single 160-page volume 
PRAEGER » KAVANAGH | which is now available. These papers, prepared by 


KING & GAVARIS 


Consulting Engineers Engineers 


some of the engineers responsible for the design, 
/} construction, and maintenance of McNary Dam, 


Bridges, Highways, Tunnels | 


SEELYE STEVENSON VALUE & KNECHT | | = Joase use the accompanying order form. 


Consulting Engineers 


LEGGETTE, BRASHEARS | 


| & GRAHAM 
| Consulting Ground Water Geologists Richard E. Dougherty, Consultant 
Manufacturing Plans 


Water Supply, Salt Water Problems, Heavy Enomesting 
Dewatering, Recharging, Investigations, Structural Mechanical Electrical American Society of Civil Engineers | 


Report | 
ost Ph Av Breage York 17, N.Y, | 101 Park Ave. New York 17, N. Y. 33 West 39th Street, New York 18, New York 


Waterfront Structures, Reports | 

nw tio 126 Eost 38th St. New York 16,N.Y. | Present a complete chronicle of the project. 
esign & Sur fe f Construction | 
425 Leningion Ave. aw Form | If you wish to receive a copy of this volume, | 
} 


MORAN, PROCTOR, MUESER SEVERUD « ELSTAD + KRUEGER « Please send me...... copy(s) of the McNary Dam 
Symposium (Proc. Symp. Series No. 2) at a list price 
of $3.00 each (50% discount to ASCE members). En- 


Foundations for Buildings, Bridges and Dams, 
closed is my remittance. Grade......cccosceccese 


Structural Design Supervision Reports 
Buildings Airports Special Structures 


Tunnels, Bulkheads, Marine Structures, Soil 
Studies and Tests, Reports, Design and 


Supervision 
415 Lexi Ave., New York 17,8. Y. | |) 
415 Madison Ave., New York 17, N. Y. xington Av w Yor | ' 
SINGSTAD & BAILLIE Print Name 


TEPH 
s EN M. OLKO Consulting Engineers 


| 
Marinas—Port Faciliti Oundations, Parking Garages 
pa é Specifications, Supervision | 


50 E. 42 Street, New York 17, New York | 
OXford 7-683) 24 State Si. ooo, 
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, States, cities and names 


MODJESKI AND MASTERS 
Consulting Engineers 

| F. M. Masters 
G. H. Randall! 
C. W. Hanson 

Br 4 

P.O. Box 167 
Harrisburg, Pa. 


ns 


Philadelphia, Pa 
New Orleans, la 


AERO SERVICE CORPORATION 


210 E. Courtland St., Philadelphia 20, Pa. 


ALBRIGHT & FRIEL INC. 
CONSULTING ENGINEERS 


Three Penn Center Plaza 
Philadeiphia 2, Pa. 


LAWRENCE T. BECK AND 
ASSOCIATES 


Engineers and Consultants 


Philadelphia New York Washington 


JUSTIN & COURTNEY 


Consulting Engineers 


Joel B. Justin Neville C. Courtney 


Doms ond Power Problems 
Hydro £ nts 


121 S. Broad St. 


Philadelphia 7, Pa. 


H. A. KULJIAN & COMPANY 
Engineers ond Architects 


Des 
1200 


s @ Reports @ S 


Phila. 21, Pa. 


9 rveys 


No. Broad St. 


n @ Investigatior 


YULE, STICKLEN, JORDAN & McNEE 


tngineers 


| Civil, Str Mechonicol, Electrical 
23rd and Markets 309 South Broad St. 
Camp Hill, Pa. Philadelphia 7, Pa. 
| 5564 North High St. 


J. R. Glese 
H. J. Engel 


| 
| 
| 


Columbus, Ohio 


HUNTING, LARSEN & DUNNELLS 
Engineers 


Industrial Plants e Warehouses 


| 1150 Century Bidg., Pittsburgh 22, Pa. 


MORRIS KNOWLES INC. 


Engineers 


Water Supply 
Sewer 


Valustic 


1312 Park Bidg., Pittsburgh 22, Pa. 


154 


PENNSYLVANIA 
DRILLING COMPANY 


1205 Chartiers Ave. Pittsburgh 20, Pa. 


GREELEY AND HANSEN BLACK & VEATCH 


Consulting Engineers 


220 S. State Street, Chicago 4, Illinois 1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


GILBERT ASSOCIATES, INC. 
Engineers and Consultants 


525 Lancaster Avenue, Reading, Pa. 
New York *« Washington 


San Francisco Toronto Oklahoma City 


DelLEUW, CATHER & COMPANY 
Consulting Engineers BURNS & McDONNELL 
Engineers Architects Consultants 


s 


Kantas City, Missouri « P.O. Box 7088 
150 North Wacker Drive, Chicago 6 Pt DE 3.4375 


MICHAEL BAKER, JR., INC. 
The Baker Engineers 


rveyors 


Civil Engine 
3 so ys 


s, 


ers, Planners, ond Su 
tems, V 
Home Office: Rochester, Pa. 
Branch Office 


Calvin V. Davis 


400 Wes! Madison Stree! 


HARZA ENGINEERING COMPANY 
Consulting Engineers 


E. Montford Fu -ik 
Richard D. Harzo 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 


Consulting Engineers 


Hydr 


F 1805 Grand Avenue 99 Church Street 
Kansas City 6, Mo. New York 7,N. Y. 


River Basin Development | 


Chi-ago 6 


Jackson, Miss. Harrisburg, Pa. 


SPRAGUE & HENWOOD, INC. 


Scranton, Pa. New York, N. Y. 

Philadelphia, Pa. Grand Junction, Colo. 

Pittsburgh, Pa. Atlanta, Georgia 
Buchans, Newfoundland 


BUCHART ENGINEERING CORP. 
Consulting Engineers 


55 S. Richland Ave., York, Pa 
Lancaster, Pa. Washington, D. C. 


7650 S. Laflin St. 


1827 No. Hariem Ave., Chic 
Kenilworth, N. J.—San Francisco, Calif. 


SVERDRUP & PARCEL, INC. 
C. MARTIN RIEDEL 

Engineers @ Architects 
Consulting Engineer 


res and Rer 


rts 
ont 


915 Olive Street, St. Louis 1, Mo. 
417 Montgomery Street, 
San Francisco 4, Cal. 


Chicago 20, Illinois 


s 6-6 


A. L. ALIN 
Consulting Engineer 
Consulting Engineers 
Gr 5927 N. 24 Street 
Omaha 10, Nebraska 


A Metz 


Doms, t Power 
ns 


ago 35, Ill 


Vedado Hana, Cubo HAZELET & ERDAL 


Cc. W. RIVA CO. 


Edgar P. Snow John F. Westman 


| 208 


511 Westminster St. 


Chicago 4, Illinois 


Consulting Engineers 


STANLEY 
ENGINEERING COMPANY 


es 


Dixie Terminal Bldg., Cincinnati 2, O. 
Monadnock Block, Chicago 4, Ill. 
Oding Bidg., Lansing 33, Mich. 

Commerce Bldg., Louisville 2, Ky. 


Consulting Engineers 


S. LaSalle Street Hershey Building 


Muscatine, lowa 


MID-WESTERN 


JENKINS, 


VOGT, IVERS, SEAMAAN & ASSOC. 


Engineers-Architects 


MERCHANT & NANKIVIL 
Consulting Engineers 
Expresswoys 
or Facilities 
Doms — Docks 


urveys — Reports 


nts 


rports 


2 


{r vestigat 
805 Eas? Miller Street 
Springfield, Illinois 


34 W. Sixth St., Cincinnati 2, O. 
20 N. Wacker Dr., Chicago 6, Ill. 


ALVORD BURDICK & HOWSON 


Consulting Engineers 


20 North Wacker Drive, Chicago 6, ill. 


188 Jefferson, Memphis, Tennessee 


THE AUSTIN COMPANY 
eC 


CLARK, DAILY & DIETZ 


Consulting Engineers 


t rts e@ Plant 


sad 


© Rer 
rveys e Dome 


leveland, Ohio 
Oakland 
Seattle | 


16112 Euclid Avenue, Ci 

New York etroit 

Chicago Houston 
Los Angeles 


211 Race, Urbana, Illinois 


CONSOER, TOWNSEND 
& ASSOCIATES 
oc! Se 3 Flood Cor 


e 


360 E. Grand Ave., Chicago 
9% Indi St., Gr 


11, Ulinois 
fle, Ind. 


820 Park Road 


HAVENS AND EMERSON 

A. A. Burger | 

Harry H. Moseley J. W. Avery | 
Frank S$. Palocsay Edward S. Ordway 

Frank C. Tolles, Consultant | 


Consulting Engineers 


NED L. ASHTON 


Consulting Engineer 


Leader Bidg. 


Woolworth Bldg. 
Cleveland 14, O. 


lowa City, lowa New York 7,N. Y. 
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CONSULTING ENGINEERS 


111 Eighth Avenue, New York 11,N. Y. 
Buildings, Industria! Plants, Airport Facilities, 
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FIRST NEW HIGHWAY-ACT PAVEMENT... BUILT IN 1957 


improved concrete 


recommended 
with confidence 


for projects like this... 


Above: Section of U.S. Route 40, west of Topeka. 
Kansas State Highway Commission. Contractor: 
Koss Construction Co. 


Below: Route 5, approximately 5 miles east of 
Erie. Pennsylvania State Highway Department. 
Contractor: Geo. S. Mellert-Weidner Co. 


BUILT IN1942... 


... concrete is 
in exceptionally good 
condition today. Another 
project where superior durability 
was obtained economically with 
POZZOLITH-improved concrete. 


*POZZOLITH ... registered trademark of The Master Builders Company for its water-reducing, air-entraining admixture for concrete. 


MASTER BUILDERS company 


DIVISION OF AMERICAN-MARIETTA CO. 


General Offices: Cleveland 3, Ohio * Toronto 9, Ontario * Export: New York 17,N. Y. 
Branch Offices In All Principal Cities * Cable: Mastmethod, N. Y. 


? 
... because of performance 
: 
3 on projects like this... 
= 
: 
a 
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@ When the first rocket from Cape 
Canaveral, Florida reaches the moon, 
Lock Joint will have played a role in 
one of this generation’s greatest 
dramas. To supply the torrent of 
water required every time a rocket 
blasts off—one-half million gallons 
or more—the experts operating this 
world-famous missile station rely on 
Lock Joint Prestressed Concrete Cyl- 
inder Pipe. 

Proven completely dependable over 
the years, Lock Joint Pipe requires 
negligible maintenance, resists cor- 
rosion. and is not subject to tuber- 
culation, Our guided missile experts 
at Cape Canaveral can be assured 
of a trouble-free water supply. un- 
diminished over the lifetime of this 
Lock Joint installation, which is con- 
servatively estimated at more than 


100 years. 


‘LOCK JOINT PIPE 


East Orange, New Jersey 


E . Columbia, S.C. + Denver, Col. « Detroit, Mich. « Hartford, Conn. » Kansas City, Mo. « Perryman, Md. 
re + Water » Sewer - REINFORCED CONCRETE PIPE + Culvert - Subaqueous 


: 
Sales Offices: Chitago, 


